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ECONOMIC * GAS ® ENGINES. 


Best in principle, workmanship, and materials, An unequaled small Motor 
adapted to all uses, When the Motor is not at work, the expense of running it 
ceases. Simple, Safe, Economical, Durable, No extra Insurance required, 


PLUMBERS’ CAS ENCINE. 


specially adapted for pumping water in Private and Apartment Houses, 
Flats, Small Hotels, and many other places, 
























































































































































No. 6. 1 Man. 
Capacity 250 | Gallons, 50 feet high, per hour. 
LARCER SIZES. 

No. 7. One-Half Horse, 600 Gallons, 50 feet High, per Hour. 

66 ee é 6é 


No. 8. One Horse, 1,500 


CASOLINE CAS ENCINES. 


No. 15. One Man, 300 Gallons, 50 
No. 16. One-Half Horse, 600 es as 
No. 18. One Horse, - 1,500 


Four Sizes, from Motor for Sewing Machine or Dental Engine to One Horse Power. 
Our Gas Engines will work satisfactorily when attached to Gasoline Machines, 


SEND FOR ILLUSTRATED CATALOCUE. 


IeCOM OF 2 C7 Gas laa ara emcee 
Office and Salesroom, 34 DEY ST., NEW YORK. 


DRILL BRACE 


ANTI-FRICTION COLLAR. 
This is a ten-inch sweep Ratchet Brace, with Gear Wheels | 
speeded :bout three to one, to be used for drilling. When | 
not needed, the Gear Wheel can be removed in one second, 
leaving aratchet brace. This Brace is made of steel, and is 
heavily Nickel plated, with Kosewood handle and Lignumvite 
head. The jaws are of forged steel, and will center and hold 
firmly round twist drills from 4 to 7-16 of aninch in diameter. 
Alsosquare shank Bits and Dri.Jsof all sizes. Also square 
and ‘lat Screw-driver Bits. In fact, it will hold perfectly tool 
shanks of any size or shape. There is no other chuck in ex- 
istence which will do this. It is our purpose to furnish 
everything in the line of Bit Braces ind Breast and Hand 
elsein the market. With each Drill Brace we send an extra 
folding round twist drills less than one-eighth of an inch in diam- 
eter. As will be noticed in the cut, thelargegear wheel has an extension handle to give it more power when 
needed. Price of Drill Brace Complete, $3.00. Sent by mail, postpaid, on receipt of the price. For sale by 
most Hardware Dealers. 


feet High, per Hour. 
“ ‘é 


é 6é “6 «6 








Drills of a style and quality superior to anythin, 
set of Forged Steel Jaws mainly to be used for 


MILLERS FALLS CO., 93 Reade Street, New York. 
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N OFFICE BUILDINGS, 


with U.S. Mail Chutes, (pat’d), 
and the U.S, free collection ser- 
vice, tenants mail letters without 
going down stairs. Write for par- 
ticulars. The Cutler Mfg. Co., 
Rochester, N. Y., Sole Makers. 
















THE OTIS TUBULAR 


FEED WATER HEATER 


With Seamless Brass 
Tubes and the most 
recent improvements. 

Specially adapted 
for utilizing the ex- 
haust steam of 


ELEVATOR 


PUMPS, 


both Passenger and 
Freight, to heat the 
Feed Water for the 
boilers. 

We guarantee one 
square foot of heat- 
ing surface per horse 
power. 

We can give refer- 
ence from Heaters 
already in operation 
under the same con- 
ditions, giving the 
best of satisfaction. 

MANUFACTURED 

3Y 


Stewart Heater 


COMPANY, 


40 & 42 Clinton Street, 
BUFFALO, N.Y. 


“| i 
EXHAUST INLET* EXHAUST OUTLET 
7 IS 
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ORERICH 


FURNITURE 


In Great Variety 


























MANUFACTURED BY 


T. G. SELLEW, 
111 Fulton Street, 
NEW YORK. 





Eins JACH SON 


& Ventilating Grate 


af 


= [ | COMBINED 
we GRATE and FURNACE. 
HEATING 
on ONE or TWO Floors. 











Greatest variety of rich and chaste designs 
in plain or oxidized Iron, St2el, Nickel- 
Plate, Electro-Bronze, Solid Bras or Bronze. 




















Largest rooms in coldest climates thorough- 
ly heated. 








Out-door air warmed by the 











































































































Bo heat wasted in ordinary grates, and intro- 
— ear eu | | duced, producing perfect ventilation and 
——_— adhe eH II rm = cquable temperature, without drafts, In 
. =—— use everywhere. Illustrated Catalogues, 
EDWIN A. JACKSON & BRO., 50 Beekman St., New York. 





ASBESTOS FLOORING FELT. 


Patented August 20, 1872, 


RCHITECTS, BUILDERS ! 
TTENTION 1S CALLED TO# 


; aee 


DVERTISEMENT ON PACES 


FRANK B.MALLORY. 


















































































































































SPECIFICATIONS SHOULD INCLUDE 


Folsom’s Patent Roof Snow-Guards 











Address, 


—300,000 IN USE.—— 
JOHN H. HILLER, 1408 TremontSt., Baston. 























Cord. 
For Lining between Floors, under Slates, 
Shingles, Clapboards, Xe. 







The “SAMSON”? Window Line 
does not wear out. Save the annoy- 
ance of broken cords. Samples free on 
application to the manufacturers. 
CO., 164 High Street, Boston, Mass. 


5169 Congress St., Boston. 


Offices: (33 John St,, New York, 


J P. TOLMAN & 












MINERAL WOOL. 


For Deadening, Fire Proofing, Insulation of Heat 
and Cold. 


—,—-> 


SPEGIALLY ADAPTED FOR 


COLD STORAGE, ICE HOUSES, and 
REFRIGERATING ROOMS. 


In use by all leading Packing Houses and Refrigerating Companies. 


WESTERN MINERAL WOOL CO., 


St. Louis, Mo. Cleveland, O. 













Sadiq J8}84 UaAa IAA 






It is Fire Proof and Indestructible. 


‘BUIZ89) 


~ 


, IT IS THE BEST INSULATOR FOR HEAT OR COLD. | | 


SCHUMACHER & ETTLINGER, 


LITHOGRAPHERS, 


32, 34 and 36 Bleecker and 311 Mott Streets, 








NE Vw YorRtsE. 





FINE COLOR WORK A SRECTAZ was 
STA NUiIEY’S 


Beading, Rabbet & Slitting Plane. 


PRICE, <==. 
No. 45. Iron Stock and Fence, $8.00 


A Southern Carpenter writes 
concerning this tool; “A first-class 
Mechanic’s pet. Worth its weight in 
silver.” 







A Western Carpenter writes 
concerning this tool: ‘tI have just 
finished one house, on which it paid 
for itself.” 


FOR SALE BY ALL 
HARDWARE DEALERS. 


| 





























eth Weaat i pl o 
gu MMETULAT  ER ‘ 



















































































JANUARY-—JUNE, 
188s. 


MUNN & CO., PUBLISHERS, 


Wo. 861 Broaaway, New work. 
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This is a Special Edition of THE SCIENTIFIC AMERL- | 
CAN. issued monthly. Each number contains about | 
forty large quarto pages, forming, practically, a large 
and splendid Magazine of Architecture, richly 
adorned with elegant plates in colors and with fine en- 
gravings ; illustrating the most interesting examples of | 
modern Architectural Construction and allied subjects 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private 
residences, city and country, including those of very 
moderate cost as well as the more expensive. Draw- 
ings in perspective and in color are given, together 
with full Plans, Specifications, Costs, Bills of Estimate, 
and Sheets of Details. 

No other building paper contains so many plans, 
details, and specifications regularly presented as the 
ScrENTIFIC AMERICAN. Hundreds of dwellings have 
already been erected on the various plans we have 
issued, and many others are in process of construction. 

All who contemplate building or improving homes, 
or erecting structures of any kind, have before them in 
this work an almost endless series of the latest and best | 
examples from which to make selections, thus saving | 
time and money. 

Many other subjects, including Sewerage, Piping, 
Lighting, Warming, Ventilating, Decorating, Laying | 
Out of Grounds, ete., are illustrated. An extensive | 
Compendium of Manufacturers’ Announcements is also 
given, in which the most reliable and approved Build- 
ing Materials, Goods, Machines, Tools, and Appliances 
are described and illustrated, with addresses of the 
makers, etc. 

The fullness. richness, cheapness, and convenience of 
this work have won for it the Largest Circulation 
of any Architectural publication in the world. 

An Increase of Trade will necessarily accrue to 
all Manufacturers and Dealers whose establishments 
are conspicuously represented in this important edition 
of THE SCIENTIFIC AMERICAN. Terms for advertising 
very moderate. A card of rates sent on application. 

Bound Volumes.—Two volumes are published 
annually. Volumes 1, 2, 3, and 4, which include all 
the numbers of this work from commencement to} 
close of 1887, tay now be obtained at this office or 
from Booksellers and Newsdealers. Price, bound in 
paper, $150 per volume. These volumes contain all: 
the colored plates, sheets of details, specifications, and 
all the other interesting matter pertaining to the work. 
They are of great permanent value. Forwarded to 


any address. 
MUNN & CO., Publishers, 


361 BROADWAY, NEW YORK. 


For additional information concerning any of the 
plans or buildings illustrated in these pages, address 
MuNN & Co., as above. 


CONCERNING AGENTS. 


Customers who pay money to subscription agents or 
brokers do so at their own risk. Care should be taken 
to deal only with known, responsible, and reliable | 
parties. Wesend no papers until we receive the sub- 
scription price; and no person is authorized to repre- 
sent us, act for us, or receipt for us. 

Munn & Co., Publishers, 361 Broadway, New York. 
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TO OUR READERS AND PATRONS. 

The present number is the first of a new year, and 
with it we begin our fifth volume. This is the period 
when subscriptions are payable, and we ask our patrons 
to be prompt in sending their renewals, thus avoiding 
the loss of any numbers. The terms are only $2.50 a 


| year. 


Considering the wealth of illustration, the variety 
and value of information presented, this work is by far 
the cheapest of anything in the same line. 

To builders and those contemplating the erection of 
dwellings or other structures, our paper has proved to 
be of great value. 

With every number, during the past two years, we 
have given plates in colors of many new buildings, with 
specifications, accompanied by extra special sheets of 
In most eases these have been so complete as 
to enable the builder and contractor to proceéd at once 
with the construction ; and on the plans thus present- 
ed, thousands of new buildings have been erected in 
all parts of the country. In almost every town in the 
land attractive dwellings are now to be seen, which, on 
inquiry. will be found to have been built from SCIEN- 
TIFIC AMERICAN plans. 

No architectural publication in the world presents to 
its patrons so many practical specifications and draw- 
ings without cost, except the merely nominal subscrip- 
tion rate of $2.50a year. It is hardly necessary to re- 
mind the builder that he would be obliged to pay sev- 
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eral hundred dollars if the same number of plans were 
to be specially prepared for him. 

In addition to the colored plates, details, and specifi- 
cations, we have furnished a large number of other new 
architectural illustrations and many pages of valuable 
information. In all, the past year’s volumes include 
about one thousand engravings. 

We remind our readers of these items with the hope 
they will mention them to their friends, and if possible 
to secure a new subscription, to send it in with the re- 
newal of their own, 
Our aim is to improve and enlarge the sphere of work, 
rendering it more and more valuable. To this end we 
need the support and encouragement of as many sub- 
seribers as possible. If each one of our friends will do 
a little for us in this direction, all the parties concerned 
will derive benefit. 
If any of our readers have inquiries to be answered, 
or suggestions to make, relating to subjects or features 
they would like to see treated in our paper, we shall, at 
all times, be pleased to hear from them. 
Architects and builders who desire to see their plans 
reproduced in our pages are also invited to communi- 
cate with the editor. 
tO eee 
KEEP OUT THE WATER. 
As soon as a house is completed, the four elements 
conspire against it to destroy—the earth to dampen and 
force in the foundation, the air to blow the structure 
into pieces, the heat to warp the coverings and open 
the joints, and the water to enter them and hasten 
decay. 
This last enemy is the worst of all, and if 7 can be 
kept out, the first named may be rendered compara- 
tively harmless. How, then, can the water be kept 
away from.and out of a house? This is, indeed, a most 
important question, for upon its successful solution 
will depend the health of the occupants and the per- 
manence of the building. In the first place, the cellar | 
must be constructed so that it will be dry. This can 
easily be done by giving to the house a good elevation 
above the ground, so that the cellar bottom will not be 
more than three feet below the original surface of the | 
ground, thus giving ample space for filling in around | 
the foundation wall with earth, and at the same time 
affording a good slope away from it. It is a great wis. | 
take to place a house low, near the ground, over a deep 
cellar, as was formerly done for the sake of style. Itis 
much better to have a high stoop than a damp cellar. 
It is well, too, that there be many windows of good. 
size to admit the light and air, for, without these, 
everything else that may be done will be of no avail. 
If the surface water is kept well away from the house 
by grounds well sloped, the other precautions men- 
tioned in a previous number of this paper will be all. 
the more effectual, such as underdraining the founda- 
tion wall, cementing outside of the same, ete. A dry 
cellar is so great a desideratum that it should receive 
the first consideration. 

After this comes the superstructure, which should be | 
so built that the water will get away from and out of it 
as quickly as possible. . The water table should project 
over the foundation wall, otherwise the soakage will 
get under the sills and rot them. There should not be | 
any projecting balconies without roofs. This is the 
case with a house now before me; the consequence of 
which will be speedy decay, not only to the exposed 
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portions but also to the sills of the house into which 


the supporting beams are mortised. These unprotected 
balconies and piazzas may be ornamental, but they are 


“16 neither useful nor durable. 


Water gets into many houses through the window 
casings, because component parts are carelessly pre- 
pared and nailed together, leaving openings through 
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which the driving rains may penetrate, to the great 
damage of the plastering and decorations within. 
When this is found to be the case, the only remedy is 
to calk up the cracks with oakum and cover this with 
white Jead or putty. Many a leak of this kind evades 
search, because it is more often than otherwise above 
the place through which the water appears. Begin at 
the top in yourexamination and then go down , not at 
the bottom and then go up, as is generally done, and 
as generally without success. The writer once had 
great annoyance and some damage because of a leak 
which wet the carpet in the hall of his house, adjoining 
the parlor partition. This occurred after every heavy 
rain, and yet all seemed water tight round about. 
Where could the water come from? was the constant 
query. A diligent search during a driving rain dis- 
covered the opening at the chimney (which came out 
at the apex of the roof), between the bricks and the 
rafters which were against them. Through this the 
water came, and instead of dropping at once upon the 
plastering beneath, it followed the rafters down to the 
supporting uprights and thence upon the floor below. 
It is important to frequently examine carefully around 
the chimneys at the roof, and to fill up the eracks with 
some waterproof materiai. 
———————— 0 oe 
A RESIDENCE IN MICHIGAN. 

Our colored plate and sheet of details represent a 
comfortable dwelling, which may be erected for about 
$9,500, as follows > 


Carpenter work and painting.........-+-++seeeesee seer eens $5,200 
Mason work ....05<5.5 6520 coep Sametime =o sols emmy mre 3,200 
Plumbing, range, etC......----.0--ceeeee seer renee tere cees 875 
Heath... sie... ose cose vonlte ene meigenn cers <93s eamenase 250 

$9,525 


The following is an abstract from the specification. 


MASON WORK. 

The cellar is to be excavated to an average depth of 
about 4’ below the natural grade. Trenches for all 
exterior foundations and drains to be dug at least 2’ 6’ 
deep, except soil drain. This to be3’, and all excava- 


tions that are necessary to carry out the plans, suchas». 






drains, piers, steps, vaults, and other fdundations. tabe ‘ 
welland faithfully done. The e rth to and 
packed against the cellar walls after the Mort ; 
and level with the top of grading. A 






Also french under 
foundation walls and exterior walls and piers, and ali 
other necessary excavations required. —~ 

All drain pipe to be of best quality drain tile. These 
pipes to be properly graded. Make all joints clean and 
tight with cement. Runa 5" soil pipe from inside of 
cellar wall to sewer. Runa 3’ line from cellar bottom 
to nearest outlet ; 3" drain pipe from all leaders to con- 
nect to the cellar drain. Furnish and fit all necessai y~ 
bends, crooks, ete., to make this piping complete. 

FOUNDATIONS AND STONE WORK. 

Footing to be laid under all walls and piers, both 

stone and brick. All footing courses under stone walls 
to be of concrete, 4” wider each way than the walls 
resting thereon, and 4" high, well bedded in. The top 
of this footing course to come level with the top of 
cemented cellar bottom. 
. All footings, piers, foundations, and stone walls to 13 
built to correspond with the sizes marked upon the 
plans. The stone used in the foundations to be of ap- 
proved medium size stone, the lower courses to be 
laid with extra large flat stone; all to be carefully 
bedded on their broadest faces; all laid in water 
lime mortar composed of one part water lime and 
three parts coarse, sharp sand and one part Rosen- 
dale cement, each layer well filled and flushed up on 
both sides and firmly bound together. The founda- 
tion for steps, porch piers, etc., to be built as above, 
and to extend at least 2’ 6" below grade, all the founda- 
tions for outside piers to be solid concrete and slightly 
taper equally on all sides from bottom up. the stone 
wall coming against the earth to be well cemented on 
the outside to the top of ground, after it shall become 
dry. Run a line of 3" unglazed tile all around foun- 
dation and to grade to cellar drain. These tiles not to 
be jointed with cement. 

All face walls above grades to be laid with approved 
quarry stone. All to be carefully set and bedded on 
their broadest faces, well bonded together, and backed 
with stone of same quality. All well laid in cement 
mortar, two parts Rosendale cement and three parts 
sharp screened sand nicely cleaned off. The face stone 
to be pointed with Rosendale cement mortar made in 
the best manner, and cut joints on the outside, and 
flush pointed on the inside witb cement mortar. The 
foundation wall to run to top of the floor beams, which 
will be eight feet from top of cement bottom. 

Allstone and brick work to be perfectly plumb and 
level. All brick work represented by plans to be 
of well burned hard brick throughout, which must be 
laid wet in warm, dry weather. or, if laid in damp, freez- 
ing weather, the brick must be kept perfectly dry. All 
brick to be laid up in best and most workmanlike | 
manner, with mortar composed of good lime and clean, 
sharp sand, in the proportion of two of sand to one of 
lime. and one part Rosendale cement inserted just be- 
fore using. All piers and walls to be built as repre- 
sented by plans and of such dimensions as marked 
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thereon. All the entire outside walls of building on 





The carpenter must do all cutting for pipes of all 


second story filled in solid with brick, from top of kinds, using care not to cut off or weaken supporting 


girts solid up under second story floors. 

The chimneys to be built and carried up as repre- 
sented by the drawings, with Trenton pressed brick, 
laid in red mortar, as above specified. All flues to be 


struck joints on the inside, and left free and clean on} 
the completion of the work. All chimneys to be} 


topped out as per elevations, with axed bluestone caps 
3° thick. Allchimneys where exposed to view on exterior 
to be of Trenton presed brick. The fireplaces in dining 
room, parlor, library, and main hall to be pressed brick, 
also one chamber fireplace in second story to be pressed 
brick. 

Turn trimmer arches to all fireplaces. Furnish and 
set all necessary bluestone sills to all cellar windows, 
also furnish and set all necessary bluestone steps and 
copings, rubbed bluestone hearth and shelf for kitech- 
en. Other hearths to be tile furnished by the owner and 
set by contractor. Fine tooled brownstone sills to all 
windows coming in stone work above cellar. 

The walls and ceilings of all the rooms and apart- 
ments, where shown, must be lathed and plastered with 
two good coats of sand lime and long goat hair mortar, 
brown finish and scratch coat, this to be covered with 
a good, hard finishing’ coat of plaster of Paris, well 
troweled. Ail lime must be thoroughly slaked and 
made up at least eight days before using in the build- 
ing. The whole job of plastering to be done in the best 
mmaaner ; and all repairing and patching, to leave the 
work in perfect condition, must be done at the com- 
pletion of the building. The under side of all stair- 
case to be plastered where required by the plans. 

Ali the principal rooms and halls in first story to 
have neat moulded plaster cornices, 8" on ceiling and 6" 
on side wall; also centerpieces, in same rooms, to cost 
at least $3 each 

The cellar bottom must be leveled off, packed and 
settled thoroughly and covered flush and smooth with 
cement concrete 3" deep in three parts of clean, coarse 
sharp gravel and one part paste and Portland cement, 
and the entire surface to be flushed up even and true 
around the sides of the main wall or gutters, sufficient 
to carry all the water to the drain. 
the drain place an iron strainer, and leave the whole 
job or work in perfect order. 

All manner of iron and blacksmith work necessary 
to make the whole job or work complete to be done 
and finished in a satisfactory manner, subject to the 
approval and direction of the owner. 


CARPENTER WORK. 
First floor joists 2"x10" 16” from centers. 


Second floor joists..... 2”10" 16” os 
Third floor joists...... Boe ite * 
Ceiling joists:......... 2" 6" 24" ie 
RADE Tenet wince ots tiie\0) «n= 2" 6" 24" M: 
TE inant (011 h-\6 6 peace a ae 2"x« 4" 16° s 
Bearing partitions.... 3" 4" 16" cs 
Studs in outside walls. 2" 4" 12” s¢ 
Doorstudss).. 26.0656 2" 4" doubled. 
Wall plates and ties.. 4" 6" 
i aS eitD FU ay ees Seach sear pa 2" 2" 
Furring strips and 

shingle lath......... 5 bg laf 
| Cec Seo noc Mee 3"x 8" 
BOSD Bae ols SUG oe ee 8 8 6 4" x 6" 
he) BYTE 4’x 6" 
I itG 120) ae eee 2”X<10" 
Piazza sills and bear- 

ing timbers.....,.... Buxu8" 
Piazza floor beams ... 2’ 6” 20" from centers. 
Collar beams...... ... Ae Nie 


All other necessary timber required throughout the 
building to be good, sound pine timber, well seasoned, 
sawed true and square, free from sap, shakes, dry rot, 
or other imperfections, and all timbers used through- 
out must be prepared and framed according to the | 
plans, sections, and details. All joists to have the 
crowning edge placed upward and sized to proper 
widths. Also prepare and size all studding, ete. Cross- 
bridge all joints at distances not exceeding eight feet 
apart. All trimmers and headers must be framed 
double, and in no ease allow less than two inches be- 
tween chimney breasts and trimmers. 

The carpenter must provide and set all wood lintels 
of every kind and description for all windows. door- 
ways, and other necessary places for mason. Al] lin- 
tels to have a bearing on walls of at least two inches 
on each ena. 

All partitions throughout the building to be set ac- 
cording to the plans. Bearing partitions on first floor 
must foot upon the sills below, and be capped on sec- 
ond story with plate for the reception of the beams. 
Bearing partitions on the second floor to foot upon 
plate. The studs at angles to be thoroughly spiked 
together before being placed in position. All doors to 
be trussed over the top thoroughly and substantially 
where necessary. All partitions to be set to a straight 
edge. 


styid partitions. Grounds put on for finish t 
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timbers, and furnish all necessary pipe boards for the 
plumber to screw his pipes to. Also do all necessary 
cutting for the heater man. 

The lumber to be white pine, unless otherwise spe- 
cified. AJl inside finishing lumber to be clear and dry, 
free from sap, shakes, knots, pitch, ete. Sound and 
thoroughly seasoned. The bath room and water closet 
fittings will be of dark ash. The dining room and 
main hall, including the ceiling of hall, and the doors in 
their respective places, to be of dark ash. 

All of the exterior finish for corner boards, window 
and door casings, cornices, water tables, verandas, 5 
beveled sidings, and all manner of finish shown on 
plans and details to be composed of clear white pine. 
well seasoned, and primed as soon as putup. Siding 
Jaid not more than 4" to the weather. Shingle the 
vertical sides where shown on the plans with 6"x18" 
pine shingles, laid not more than 5’ to weather, and 
cut to pattern. 

The entire vertical sides of house to be sheathed with 
watched pine boards, put on horizontal and well nailed 
to each and every nailing, covered with heavy Manila 
building paper. 

Do all necessary furring of every description, includ- 
ing the furring of the stone walls which come in the 
first story. 

All roofs tobe covered with 1" 2" spruce lath, 544" 
apart. Doallof the rough carpentry work necessary 
to form the projection of eaves, as required for all cor- 
nices, gutters, etc., to be done in accordance with the 
plans and details. All to be composed of good, sound 
lumber, and put on in a good, substantial manner. All 
main roofs to be covered with the best quality 18” pine 
shingles, laid not more than 51" to the weather, two 
fourpenny nails to each shingle. 

All fioors, when not otherwise specified, to be of white 
pine, free from shakes, black, unsound or loose knots, 
mill worked, tongued and grooved, 1” thick, not over 
41g" wide. .The attic floor may be 914" flooring of same 
quality. All well and secret nailed to each beam. The 
porch floors to be of white pine, tongued and grooved, 
14" thick, not more than 8’ wide, and all joints to be 
well laid in white lead. 

All doors in the house, except where otherwise speci- 
fied, to be made of clear, dry white pine, free from sap, 
and must bein strict accordance with the drawings. 
Size of doors to be marked on floor plans for widths, 
height, ete. All doors that are marked on plans as 
sash doors to have proper rabbets for receiving glass 
and suitable provisions for same, with beads, etc. 

All necessary dwarf doors to be provided where 
needed for pantries, closets, wash stands, water closet, 
ete., paneled or battened and beaded, as the case 
may require. The front door to be made of dark ash 
to correspond with the sizes and dimensions given on 
plans. All other doors required by the plans to be made 
in the best manner, and of good, sound, clear, kiln- 
dried lumber. 

The sliding doors to be hung with Hatfield’s 4” patent 
sheaves and brass track. The double sliding doors to 
have astragal joint in center. All to be well and se- 
curely done. Pockets for sliding doors to be made per- 
fectly air tight. 

Hang all doors throughout with loose joint butts of 
sufficient size to throw them clear of architraves. Butts 
on front door to be of plain bronze, 5" x 5", three to the 
door. Butts on principal rooms and hall to be of 416" 
x 4144" plain bronze. All doors tohave 4%" cherry 
saddles and base pins where needed. All dwarf doors 
throughout to have suitable butts to match other work, 


'and all doors on principal part of first story to be real 


plain bronze. Roses and escutcheons bronze. Front 
doors to have plain bronze knobs and escutcheons and 


‘roses combined, on the outside. Doors on second story 


|to have 4" x 4” lacquered butts and hemacite knobs. 
All other doors throughout to have plain iron butts 
and white porcelain knobs and escutcheons. Sliding 
doors to have real bronze flush trimmings. Put suit- 
able knobs on all dwarf doors, press doors, ete. The 
principal part of first story to have bronze face mortise 
locks. The main entrance door to have a 6" mortise 
lock, night latch attachment, with three keys, and to 
have real bronze fronts and striking plates. All doors 
in principal part of first story to have a first quality 
41g" mortise lock, real bronze front and striking plates. 
Sliding doors to have locks and astragal fronts of real 
bronze and flush furniture. All small closets, presses, 
drawers, etc., to have suitable locks, as approved. All 
door locks throughout to be of the best city manufac- 
ture, and each door to havea key. Kitchen and second 
story doors to have 414" brass face mortise locks. Front 
door to have mortise bolts, of suitable size and finish, 
to be of real plain bronze. Also put bolts on the out- 
side doors. 

Put up 2” picture moulding in all principal rooms 
and halls, first and second stories. 

Furnish and put in three wash trays where shown on 


Joist in all eases to be doubled up under all | plans, made of clear and perfectly dry white pine 


" thick. dadoed ; in white lead, well 
ave panel 


| 
up on turned legs. 















Size to be as directed by owner. 
All window frames constructed to correspond with 
the working drawings for same, The sash to be size as 
shown and 114" thick, and hung on braided sash cords. 
weights of suitable weight and noiseless axle pulleys. 
All glass to be well bedded, bradded, back puttied, 
and cleaned off. All provided with best approved 
bronze sash locks and iifts. All made of clear white 
pine, well seasoned. The cellar windows constructed 


\in accordance with the details for same, and the sash 


to be all hung on back flaps and secured with hooks 
and staple. The sash coming in rooms where hard 
wood is used to be of same materials. 

The balconies over the tin roofs to be covered with 
slat floors, slats % X 214", 14" apart, screwed to bed 
pieces 114" thick, with 114" screws, made in sections so 
they can be easily taken up ; these strips to be painted 


| before being put down. 


The glass in first and second stories to be second 
quality double thick French sheet glass; the balance 
to be third quality French sheet single thick. Furnish 
and put in frames for stained glass windows. The 
stained glass will be furnished by the owner, and set 
by the contractor. 

All hardware and trimmings used throughout to be 
the best of the kind specified. Furnish all necessary 
brass hardware for bath room, for water closet covers, 
ete. The interior finish to be constructed as required 
by the plans and details, with sound, clear, kiln-dried 
white pine, unless otherwise specified. All put up with 
neat, close joints, smoothed up and sand-papered. Base 
put down in all apartments which are not wainscoted ; 
8" wide with 2" moulding on top. Beads to be put on 
all plaster corners. The bath room and water closet 
to be fitted up with dark ash. Panel backs under win- 
dows first and second stories ; all windows, including 
those that have panel backs, to have neat stools and 
aprons. - 

All stairways to be built where located on plans. 
The main staircase to be built and supported on three 
plank strings, the risers to be 1" thick and the treads 
114” thick. Dimensions in all cases for height of risers 
and width of steps to be measured from the building. 
The space under stairs to be finished with a neat dark 
ash panel, and finish toilet closet as shown. All stair- 
ways must be put up after the plastering is dry. The 
attic and kitchen stairs built as required by the plans 
of a good quality of stock, to be well supported on two 
116" plank strings, to have 7%" risers and 1!4" treads 
well housed in to wall string. The main stair treads to 
be dark ash. 

The newels, rails, and balusters for main stairease 
to be of selected dry dark ash, worked in accordane 
with the detail drawings. Treads and strings 14" thiel 
Cellar stairs to be built on good strong plank string 
provided with plank steps 1/4” thick, of white win® 
well put upand thoroughly secured. The main suewels 
will be 10 x 10 base and 7 X 7 shaft, turned and squared ; 
rail 314" x 4" moulded, balusters 2" X 2". square and 
turned, the newels at the top and on the landings of 
the main stairs, 5 X 5square and turned, rail for same 
31g" x 4", round, and 2” turned and square balusters. 
The attic stairs to have a plain neat pine rail, ~— 
put up. 

Bedroom closets to have two rows of double ward- 
robe hooks, placed on beaded cleats, and two rows of 
shelves put in across the top and back and sides where 
space will permit The closet of second story hail to 
have a set of four drawers 10" deep < 20" wide x4’ 6" 
long, cased in complete and the drawers lined with 
Spanish cedar. 

The kitchen pantry to be shelved regular on three 
sides, 5 shelves high, and shelves about 14" wide. The 
china closets in dining room to be regularly shelved 
from: bottom up. 

Fit up kitchen sink with dark ash drainer, and wood 
band around edge of sink; and as may be directed 
by the owner. 

Wainscot walls of kitchen, dining room, and bath 
room with beaded battens, 2144" wide, and cap witha 
neat beveled and moulded cap, the bath room to be of 
dark ash and the kitchen yellow pine, all to be 3’ 6" 
high and 2v" above the fittings. 

The mantels, either slate or wood, will be furnished 
by the owner, and set by the contractor. 

Bath tub to be cased up in a good and workmanlike 
manner. The water closets to be fitted up with cover, 
seat, and riser. Hang the seat and cover with brass 
butts. The whole should be put together so that any 
time they may be easily taken apart for the purpose of 
attending to or repairing the plumbing pipes Fit up 
the wash bowl underneath with narrow ceiling 214" 
wide, and provide batten door of same, properly fitted, 
hinged, and trimmed with appropriate butts and 
catches. All the wood fittings to be of dark ash. 

All windows except cellar and stained glass, to have 
four-fold inside blinds made of dark ash and hung, and 
fastened complete with bronze hardware; attic to have 
outside rolling blinds, fastened complete when shut or 
open. 

All the flat roofs, including piazza, must be covered 
ith the best I. C. charcoal roofing tin, laid with flat 
The gutters to be:properly lined, and rin the 

















“eled dxip tray. 





tin up under the shingles at least 6’, bring the tin over 
the face of the cornice and tack it down smoothly. All 
angles and other necessary places to be covered with 
tin as above, all weli soldered in resin and made per- 
fectly watertight. Leaders of XX tin put up as indi- 
cated on plans, or as may bedirected, with all necessary 
curves, breaks, bends, ete., to carry the water from the 
several roofs to the ground and connected tile drain, 
which willbe put in by the mason, Leaders to be of 
3’ caliber and thoroughly secured with iron hooks as 
directed. Where tin work of roofs comes against chim- 
neys the tin must turn into the bricks and be thorough- 
ly secured with gas hooks and counterflashed. All 
proper and necessary places to be flashed, whether spe- 
cified or not, and everything requisite to make all 
places watertight, must be done. All leaks to be stop- 
ped after other craftsmen, and everything left perfectly 
watertight on the completion of the building. The tin 
atall junctions must run up at least 6” high. 

Allthe materials used through the building to be 
furnished of the best quality, and all labor to be per- 
formed for the full and complete painting of the build- 
ing. All the exterior wood and iron work must. have 
three good coats of pure English white lead and Ameri- 
ean linseed oil, colored as directed. Paint all the tin 
work with Prince’s metallic paint. Cover all sap, 
knots, ete., of wood work with a good eoat of strong 
shellac before priming. Putty up all the wood work 
smoothly after priming. The entire inside to be wood 
filled with Wheeler's wood filler, and to have two coats 
of hard oil finish and rubbed down to an eggshell gloss. 
For bath room and main stair treads use David B. 
Crockett’s No 1 Preservative, also paint the blinds 
three good coats, color as directed. 

PLUMBING 

Furnish and putin where shown on the plans a 4’ 
east iron drain pipe, to run from inside of building out 
to the tile drain 4 outside of the building. Use Y 
branches forall iron pipe connections. 

Furnish and connect with the drain in cellar a 4" cast 
iron soil pipe and run same size up and out of roof at 
least 4’ above highest point, and cap the same with 
the ‘‘Smith” patent ventilatingcap. Use Y branches 
for all waste connections. All the iron soil pipe to have 
a coat of asphaltum. 
out cap in eellar. 

All joints of all iron pipes are to be thoroughly calked 
with picked vakum and molten lead and screwed in 
position with iron hooks. All joints between iron and 
lead pipes to be made with brass ferrules, to be calked 
into iron pipes, and lead pipes soldered to it with wiped 
joints. 

Furnish and put up where shown on plans a 35 gal- 

yn round head heavy pressure copper boiler and pro- 


Piai-olf cocks for shutting the water off from the 
secor ry, and provide with circulating pipes com- 
plete. ct boiler draw cock with the sink waste, 


have a*, srop cock on supply pipe, and combined safe 
and vacuuu) + ilve on top of boiler. Boiler to be sup- 
plied with a ** Lockwood ” stand. 

Tap and pay for tapping water main and connect a 
°g AAA supply, and run to the boiler. Supply to have 
a shut-off cock inside the cellar wall. All pipes are to 

evaded so they will drain perfectly dry, each floor 


will not drain dry, put in a small pet cock. 

Sink.—To be a Mott's Eastlake galvanized, with back, 
air chamber, and iron legs. Furnish and set up where 
shown in the kitchen a 18X30 sink, and supply with 
hot and cold water through °4" AAA lead pipe and Ful- 
ler cocks, and to have 114" C lead waste pipe properly 
trapped, and connected with the drain with a 2” iron 
pipe to the main soil pipe. To havea cleaning cap on 
end of pipe under sink. 

Bath.—Furnish and put up where shown a 16 oz. 
sheet copper bath tub, 5’ long, well tinned and plan- 
ished Supply with hot and cold water through 
5g AAA lead pipe and nickel plated combination bath 
cock with rubber spray, to have 144" C waste, and to 
be properly trapped and connected wiih the soil. Bath 
to have nickel plated plug and chain Overflow to be 
connected with waste. 

Bowl.—Furnish and set where shown on the plans a 14" 
marble Italian ware wash bowl, with marble counter- 
sunk top and surbases 10’ high. Supply with hot and 
cold water through 4%" AAA lead pipe and nickel 
plated Fuller patented basin cocks. To have 114"C 
lead waste, properly trapped and connected with the 
soil, to have nickel plated chain and stay and plug. 

No cocks to be placed at the end of a line, but the 
pipe to be extended so as to prevent jarring directly on 
cock. 

Closet.—Furnish and set in the bath room where 
shown on plan, supplied with water through 114" pipe 
from cistern above, an ‘‘ Inodoro” porcelain wash out 
closet, with suitable size cistern. The cistern to have 
the flush tank attached 
pipe and have cistern valye and rubber ball complete. 
Ventilate the closet with a 3’ lead pipe. connected with 
the iron vent. Closet cup end pull to benickel plated 
and to be inserted in the seat. Closet to have ena 


The soil pipe to have a cleaning | 


Scientific American, 


|smoke pipe. with regulating chains. 





| to under side of floor beans. 


supplied through °, AAA| 


las shown, of good hard burnt brick, struck joints in- 


‘the clear, with common brick. domed on top, covered 


| tight. 


: ; - earthen drain tile. 
Jed with a draw cock for emptying the boiler, and | 


|size of timber see list of materials. 
controlled separately by shut-off cock. Where 


|pine shingles, not over 5%'' to the weather. 


| wood saddles; all butts to be 3"x3" cast loose pin ;' 
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The bath tub, bowl, and closet are each to be pro- 
vided with 214 lb lead safe pans. Edges turned up 2" 
all around, and to have a %%" lead waste pipe to the 
cellar. 

Wash Trays.—Supply the wash trays with hot and 
cold water through °, AAA lead pipe and Fuller pa- 
tented cocks with flange and thimble. Provide with 
a 2” main waste pipe properly trapped and connected 
with main soil, provide necessary plugs, chains, and 
flanges ; also provide on end of pipe a cleaning cap. 

Every trap through the house to be separately and 
independently ventilated from the crown by the same 
sized pipe as trap. 

Put up the gas pipes with outlets where shown on 
the plans and according to the rules of the gas light com- 
pany. All outlets are to be capped and all pipes 
tested. All side lights are to be not less than 5’ 6" froin 
floor. all drop lights are to be hung plumb. 

Put in complete a No. 6 J. L Mott's low down “ De- 
fiance” range with water back. Make all necessary pipe 
connections. 

Heater.—Furnish and erect in a good, substantial and 
workmanlike manner a No. 10 Economy warm air 
heater, with doable casings, to heat the first and second 
floors at 70° F. Provide Tuttle & Bailey’s black 
japanned bordered registers 

The smoke pipe to be of galvanized iron, and all tin 
pipes to be 1X bright charcoal tin. All tin pipes to have 
proper dampers near furnace, also patent damper in 
Finish and com- 
plete the apparatus in all respects and leave the same 
in perfect working order. Registers and steam coils to 
be located and directed by the heater man. 

A DWELLING OF MODERATE COST. 

The following is an abstract of the specification for 
the dwelling shown in our colored plate. For enlarged 
details see thin sheet. 

MASON WORK. 


Excavate for cellar under the entire house to an aver- 
age depth of about 3'6". Foundation to be built of good 
hard burnt brick, 6’ 6” high in clear of cement bottom 
Foundation wall to have 
footing course underneath. Build brick piers in cellar 
and under stoop as shown, 8"X8", and desired height. 
Bluestone sills for all cellar windows. Build chimney 


side and out. Putin thimbles where directed. 
Cement the cellar bottom 38” thick with Rosendale 
cement and screened gravel. Build cistern 8'X<8' in 


with flat stone, and cemented inside, perfectly water 
Connect all water leaders to cistern with 3” 
Build cesspool where directed, 8 x8’ 
in the clear, with rough field stone, covered on top with 
flat stone, the top tobe domed. Connect to sink waste 
with 4” drain tile. Plaster the entire house, except cellar, 
with one coat of brown mortar, and skinned. These 
walls to be put on Hall’s patent sheathing lath. The 
sheathing lath will be put on by the carpenter. All the 
work to be done in a good and workmanlike manner. 


CARPENTER’S WORK. 

The house will be framed in the ordinary way. For 
The floor timbers 
and studding 16” on centers ; rafters 24" on centers, sided 
on the studs, wi'h 6’ beveled siding, and paper under- 
neath. Roof to be covered on |" 2" lath, with 18" XXX 
Also 
shingle on the vertical sides where shown. Piazza, 
stoops, cornice, ete., all to be constructed as per détails. 
Poreh roof, gutters, and leaders to be XX tin. Window 
frames, door frames, corner boards, ete , all as shown. 
All the floors, including porch floor, will be merchant- 
able white pine, 413" wide and % thick Partition studs 
2"<4", 16’ on centers. Door and window studs doubled. 
All the entire vertical sides of partitions and the out- 
side walls, also the ceilings, and everything that will be 
plastered inside, to be sheathed horizontal with Hall’s 
patent sheathing lath well nailed to each and every 
nailing with eizhtpenny nails. 

All the sash will be 11g" thick, hung on weights. All 
windows except cellar to have outside rolling blinds, ; 
fastened complete, when shut or open. All room and | 
outside doors four paneled, flush moulded, and 114"! 
thick. Closet doors 1%" thick. All doors to have hard | 





room doors to have mortise locks ; closet doors to have | 
reverse bevel rim locks; furniture to be white porce- 
lain drop escutcheons and nickel plated sbanks. All 
inside trimmings as per details. The stair balus-| 
trade will be ash. All the closets throughout to be 
fitted up as directed. Bedroom closets to have hanging 
hooks. Fit up in pantry, where shown, an 18X30 cast 
iron sink, set up on legs and mounted with a No. Q| 
Douglass lift pump, Make all necessary connections | 
with cistern and cesspoo!. Furnish and set mantel as, 
shown on details, of ash. Put up small shelf in kitchen, 
supported on two iron brackets 
Paint ~~=°=*jre house inside and out with two coats 


ofle ics! “olor as directed. / Stair balus- 
rs BYP O GY SRA: ES} » ove work ¥ be done in a, 
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2 sills, Bex S X18 =e de de 
2 sills, PIES 3 Vile Gla? HESS waka Bale 
1 girder, BOS OK eae, aan 
82 floor beams, 2x8" x18'= 768 ‘* 
4 posts, 4"x4"x16'= 86 “ 
2 posts, AA SCT Soe mee 
2 ties, AO 1 en ee 
2 ties, Esch e ROS == 00 ice 
2 plates, A 4 52 23'=> 09 = 
1 plate, CN ar EO eran Ca dal 
8 rafters, BX 4 Gi Leo 
24 rafters, 3 XA Xie a= eco 
150 studding, QU SAM Se IB imeOU oe 
2,872 ‘ at $17 
. per M. $48 82 
1,200 ft 6” beveled siding, at $30 per M...... 86 00 
2,400 ft. Hall’s sheathing lath at $20 per M.. 50 00 
1,200 ft. building paper, at $2.50 per M....... 8 00 
1,000 ft. 4% pine floor, at $30 per M.........- 80 00 
5,000 pine shingle, at $5 per M......... ...... 25 00 
140 1" <2" shingle lath, at 2 cents each..... 2 8) 
1,0C0 ft. 14%" pine lumber, at $30 per M. ..... 30 00 
1,590 ft. 7%'' pine lumber, at $30 per M. 45 00 
200 ft. 2° pine lumber, at $30 per M.....-.. 6 00 
4 pair sash, size of frame 2’ 65 2”, at 
SL bl Darsoair 2.1: 4c laetie-weder.s oak es 6 00 
4 pair sash, size of frame 2’ 6x4’ 6", at 
$150 Per Dal ehe nes ei (tae aie c! abie « 6 00 
1 pair sash, size of frame 2’X5' 2", at 
$1.50 per pai 22. Sa aeNaeneies peru wos 1 SO 
1 pair sash, size of frame 2’ XB) 6’, at 
$1.00 per pairs .. ssc cee 1. oe Sarre Lo 
1 pair sash, size of frame 2’x2, stained 
glass marginal lights .. ......... = ges: 1 50 
1 front door, 3’ <7’ x114"", at $2.50........ 2 50 
1 sash door for rear, 2’ 6’ x6 8’ x14”, at 
$2.50) Batt Shicetiihc 2s > coats Jains <> 2 50 
2 doors, 2'.6''X6' 8" 116", at $2. .- .4... 4 00 
2 doors, 2).6''<6''8" x1" at $1.50.02):.. 3 00 
2 doors, 2’ 6” <6’ 6’ x14", at $1.50........ 3 00 
2 doors, 2' 4”*6 6” XK14j"", at $1.50 ....... 3 00 
1 door, 1’ 8"x<5' 6" x114"", at $1.50 .. 1 50 
1 door, .2' 0':<6' 0" x 136 ats81:50. . . 22%). 1 50 
4 cellar sasb, at $1 each............ as 400 
6 144 spruce plank, for cellar stairs. ..... 1 50 
2 4’ x46 chestnut posts, for back stoop, 50 
2 5x58! 6” pine posts, for front porch. » 2 00 
6 quarter circles, for front porch.... .... 60 | 
100 ft. 84%" beaded ceiling, for ceiling of 
porch and partition under stairs...... 3 50 
1 ash newel, 6’6", turned.......... 2 50 
1 ash newel, 4'X4";. square:, Doi...5.. 206 1 00 
60 ash balusters, 1x1", square, at 6 cents.. 3 60 
80 ft 216 “Kd! asherally cc etee noes aeseei 8 00 | 
140 ft. cornice moulding, at 3 cents......... 4 20 
60 ft. gutter,.a6 10. cents. <6... ca. see 2 olees 6 00 
AO ft. 3” tin leader, at 12-cents -........... 4 80 
250 ft. 4144" moulded casing, for first story, 
at 3 cents: Sotnet anes soe i> rae as eee 7 50 
16) ft. 2’ base moulding, at 144 cents....... 2 40 
26 corner blocks, at 5 cents each..... -.-.. 1 30 
16 base blocks, at 5 cents....-.-... 2.2... 80 
1 sink, pump, and connections.......-- : 20 00 
Tard WOT... 4'sjoe om 2s kercrae hen weectete a eS 35 00 
11 pair of blinds. - cesptet adds NH eee 22 00 
ft mamtel isis cetae is ate Bice oa we see ee 15 00 
Carpenter WOLK. Si wa Se cies s1eroeteeenniate 225 00 
Paintings choi eas tacit ols tee eee 60. 00 
Mason work and materials......... be 250 00 
$989 82 
Sundries? .. 4: ... =csaitaeaeee eeisee wee 2s 10 18 
$1,000 00 
A GARDEN PAVILION. * 


We give on our first page, from the Monitewr des . 
Architects, the elevation of a garden pavilion which 
is rather suggestive and picturesque. 


Improvement in Frescoing. 


Anthony Mahler, of Cincinnati, has invented a new 
process for frescoing ceilings, which is principally nota- 
ble for its cheapness, convenience, and ease of applica- 
tion The frescoing is done on canvas and then applied 
to the ceiling in squares with wooden panels, which 
serve the double purpose of holding the canvas to the 
ceiling and dividing that into panels of any required 
size or shape. One of the advantages of this style of 
frescoing is that the work may be done ix the studio, 
after which it is put up in the shortest time and with 
the least trouble and inconvenience to the occupants 
of the house undergoing the artistic adornment. The 
new process has been applied in a number of buildings, 
and it certainly makes a very beautiful and artistic ap- 
pearance that can bardly be detected from the real 
frescoing on the plaster — West. Arch. and Builder. 


4 


Iv is said that scales for weighing diamonds are 
pronght nearly to that delicacy of balance whieb 
would enable dealers’ to detect flaws in the stones Ry 
minute var ations in. weigh: Th ey ‘weigh-aceurate 
eet ofacarat. ~~ ; 
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RESIDENCES AT SPRINGFIELD, MASS,. 

We give two drawings of dwellings at Crescent Hill, 
Springfield, Mass. No. 1 shows the residence of the 
late W. H. Wesson, No. 2 the residence of C. B. Ire- 
land. There is an air of real eomfort and substan- 
tiality about these houses. Springfield can boast of 
many very beautiful and attractive specimens of do- 
mestic architecture. 
eee a SE 
Architecture of Fifty Wears Ago,* 


American 
Architecture was then understood and practiced as a 
separate profession by very few persons. I think it is 
safe to say that there are more architects in practice 
to-day in the city of Chicago than there were then in 
the whole United States. 1 think it is also safe 
to say that, with the exception of the science of 
electricity, architecture has made greater strides 
than any other of the arts and sciences. Iclaim 
that architecture combines both art and science 
to a greater degree than any other profession. 
To day we can vie with any country in the 
world in style and permanency of construction. 
Fifty years ago this country knew no style in 
architecture except the classic and the Gothic, 
and but very few pure examples of either of 
those styles were executed in this country. The 
majority of buildings at that period were plan- 
ned and built by master builders, who usually 
made their plans on the face of the trestle 
board. and shaded them with white, red, and 
blue chalk to designate wood, brick, and stone. 
Details were made, full size, 
inthe same way. My father 
was a master builder, and 
used to make his own plans 
largely in the way mentioned. 
Architectural works in that 
early period were but few. 
Foreign works at that day 
were very expensive. I recol- 
lect the works of Benjamin 
Hill, La Fevre, and a few 
other authors, not to exceed 
half a dozen altogether. At 
the present time we have a 


itants, without the employment of architects. They 
used to build miles of street fronts with builders to du- 
plicate a certain mould with but slight variations to 
suit localities or notions of proprietors. That system, 
I am glad tosay, is largely done away with eyen in 
Philadelphia, and architects’ services are more fully 
appreciated. Still in Philadelphia there are, to-day, a 
less number of architects, pev capita, than in any other 
large city. 

When I came to Chicago, thirty-four years ago, I 
found the architects then in practice were recent 
master builders or contractors. Chicago and the West 
at that time could hardly be said to require the serv- 
ices of architects, separately as such. At that time the 


‘is not sonow. No profession is better or more favor 


ably known. Having mentioned the small compen. 
sation which architects were obtaining for plans. and 
that it came largely from contractors, I might state 
that when I commenced business in Chicago I immedi 
ately instituted the custom of charging a percentage 
on the cost of buildings as the only proper course to 
pursue, and always collected it from the owners. This 
departure was rather uphill work, but I have plenty of 
witnesses now to show that it was a success. And from 
that small beginning we ean, to-day, boast of as fine 
and as capable a corps of architects as any city of the 
Union, and the architect who first commenced practice 
in this.city is still living. 


| i 
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RESIDENCES AT SPRINGFIELD, MASS. 


very large number of architectural publications and 
upward of three thousand practicing architects. I 
trust a majority of them are doing a legitimate 
commission business, and are not mere tools of con- 
tractors. Fifty years ago, and even Jess, architects 
were largely supported by contractors. Now, and 
for years past, the owners have found it for their 
interest to deal directly with architects. Still there 
are many impecunious persons who think that it is 
money wasted to employ an architect so long as they 
can get the services of one through their contractor, 
when by so doing they do, as a usual thing, indirectly 
pay three prices for their plans. I think I am correct 
in saying that Philadelphia is the largest city in this 
country which can boast that it has more buildings 
built in the last fifty years, in proportion to its inhab- 








* A paper read by Mr. W. W. Boyington at the convention of the Ame- 
rican Institute of Architects, 


structures were but simple buildings, but the builders 
soon found that it would be better for them to have 
plans made rather than to spend their time in making 
plans. So they clubbed together, and induced one of 
the most apt in drawing plans to give up his contract- 
ing and to devote his whole time to architecture, and 
guaranteed him a compensation of two dollars per day, 
which should be paid to him if he did not get business 
enough to aggregate that amount. I have been told 
by a person who was acquainted with the early work- 
ings of the first architect of this city that he had an 
order for a set of plans for a dwelling, which he made 
and charged five dollars for them, and was much ela- 
ted over the circumstance. From this small beginning 
others started, and on my arrival I was introduced by 
friends, or had letters of introduction to citizens, as a 
young architect from Massachusetts. This simply 
shows that as a profession it was not understood. It 
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Lapagerias, 
~The flowering time of these beautiful climbers 
reminds one how readily they can be raised from 
seeds, and when grown in this way there is always 
the pleasure of anticipation, though when the 
plants bloom the result is often disappointing. 
There are already in cultivation some varieties in 
which the flowers are beautifully mottled, and one 
of the finest marked blooms of this class that I 
have seen was a seedling. The flowers intended 
for seed should be artificially fertilized, as then 
the finest alone can be chosen for the purpose. 
The pods take a very long time to ripen, but 
when that happens the seeds should be taken out 
and rubbed up with a little dry sand, when they 
may be sown at once. 

The soil best suited for the purpose is sandy 
peat, and the pots or pans in which the seeds are 
sown must be well drained. If plunged in a gen- 
tle bottom heat, the seeds very soon germinate. 
When above ground, a sharp lookout must be 
kept for slugs, which even in a single night will do 
considerable damage to a crop of seedlings. They 
will sometimes eat off the young plants just as 
they make their appearance through the soil, so that 
one may watch for them in vain, and till very closely 
‘examined the cause of the delay will not be dis- 
covered. 

Aphides, too, do nearly as much damage, as in a few 
days they will cripple the young plants to such an 
extent that they will takea long time torecover. When 
the seedlings are sufficiently strong, they should’ be 
potted off into sandy peat, using for the purpose as deep 
pots as possible, for the roots of the lapageria run 
downward at once. In order to flower them as soon as 
possible. they must be grown on without delay, never 
‘allowing them to become stunted. If planted out when 
large enough, they will make more capid progress than 
when confined in pots.—7’., The Garden. 
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Materials.—Foundation stone to top of ground, 12” 
brick underpinning. The entire house sheathed with 
Sides clapboarded, except a band of 


A DWELLING FOR $5,600, 

The size of the structure is: Front, 40'; sides, 49’, 
exclusive of bays and piazzas. For size of rooms, see | hemlock boards. 
floor plans. Height of stories: First, 9’ 6’; second, 9';|shingles over tops of first story windows. 
attic, 8’; 2' breastwork. shingled. Roof, slate. 
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Cost, complete, without furnace and mantels, $5,600. 


There is a chamber on first floor hall, and three rooms 
Gables| open into each other by sliding doors. Each room 
except kitchen, on first and second floors has an exten 
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Prazzea. 


Lirst Story flav 2 


A DWELLING FOR $5,600, 


Prazza Mop, 





Second Story LCA.» 
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sion bay window, which adds very much to the beauty | Direct access from hall to all the rooms. Fireplaces 
of the apartment. The chamber, dining room, andj built of pressed brick. 


parlor have open fireplaces, which make the best venti- 
lation. The house throughout is amply supplied with 
large pantries and closets. Access from hall to every 
room except kitchen. 
0 
A DWELLING FOR $3,200. : 
This house has a front of 28 ft. 6 in.; sides, 28 ft., ex- 








Decision on a Building Contract. 
A curious point of law is reported to us by the kind- 
ness of the architects interested. Some time ago these 


gentlemen were commissioned to draw plans for a skat- 
ing rink, and a contract was made with a local builder 
to erect it compJete within two months, under forfeiture 
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Judge Edwards, of Broome Co., New York, who found 
that no certificate had, as the contract required, been 
given for the balance claimed ; that the architects, in 
refusing the certificate, had acted in good faith and 
without collusion with the owners, and that the eondi- 
tion of the building warranted their refusal; that the 
building might have been constructed within the al- 
lotted time in substantial conformity with the plans 
and specifications, but was not so constructed, and that 
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BATH Room, 
22 WE REE OMS 


First StroRy PLAN. 


clusive of bays and piazzas. 
plans. Height of first story, 9 ft.; second story, 8 ft. 
6 in : attie, 8 ft.; 2 ft. hreastwork; cellar, 7 ft. 

Materials.—The entire house is sheathed with rough 
hemlock boards. Sides to plate clapboarded ; gables, 
shingled ; roof, slate Cost, complete, except mantels 
and furnace, $3,200 

There is an open fireplace in the dining room, also in 
the parlor. 


A DWELLING FOR $3,200. 


building was complete within the appointed time, but 
with certain defects in the shape of omissions and in- 
ferior work, which the architects refused to accept or 
to certify for. The owners took possession of the build- 
ing, however, and occupied it for some months, when 
it was destroyed by fire. The contractor then brought 
suit for the unpaid balance of the contract price. The 


Wide staircase with platform landing. ' case was, by consent of the parties, decided by a referee, 
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SECoNQ STORY-PLAN: 


For size of rooms see floor | of one hundred dollars for every day’s delay. The;the omissions and defects were material deviations 


from the contract, and were intentional on the part of 
the builder; and he decided that the latter was ‘ not 
entitled to recoverin this action any part of the amount 
remaining unpaid upon the written contract, being the 
payment of thirty-one hundred and fifty dollars agreed 
therein to be paid him by the defendants when the 
work contracted for was finished and accepted by the . 
architects by their written acceptance.”—Amer. Arch. 
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A HOUSE FOR $3,800. 


The size is 42 ft. front ; sides, 34 ft., not including 
For dimensions of rooms see floor 


bay and piazza. 
plans. [ 

Height of first story, 10 ft.; second story, 9 ft. 6 in. 
attic, 8 ft., no breast ; cellar, 7 ft, 
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Whe Creosoting of Wood, ~ 


We had the pleasure a short time ago of inspecting 
the works of the Lehigh Valley Creosoting Company 
and the very interesting processes carried on there. 
;| They are located on the Lehigh Valley Railroad, at 
Perth Amboy, on the Kill von Kull, and are controlled 
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great reach and power to handle it with, three build- 
ings containing oil tanks, two creosoting cylinders of 
iron eighty feet long by six feet diameter, housed and 
with doors in each end, and through which run narrow 
gauge railway tracks, a pump, engine, and boiler room, 
containing vacuum, oil, and water pumps, an office 
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FIRST FLOOR PLAN. 


Materials.—The foundation is of stone; sides, clap- 
boards; gables and roofs, shingles Cost, complete, 
without mantels, range, and heater, $3,800. 

There is an open fireplace in hall and dining room. 
A spacious hall. Hall and three roomsconnect by sliding 
doors or curtains. Back entranceto kitchen and sit- 


ting room. Larges pantries and closets conveniently 
located. 


A HOUSE FOR $3,800, 


by the Lehigh Valley Railroad Company, although 
they are a separate corporation, and t4!re all the out- 
side work that is offered them. If will be admitted 
| that such an industry for the preservation of the life 
|of wood isa valuable one, and shou! be encouraged 
both from economic and practical sten points. The 
works consist of a receiving yard, wver- timber to be 
creosoted is unloaded, and in which «*#n + |, derrick of 
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SECOND FLOOR PLAN. 


building, and a discharging yard supplied with a der- 
rick, where the timber, after being treated, is loaded 
for shipment. There isalsoa laboratory, a store room, 
and asupplyroom. The derricks are worked by steam 
winches. With the derrick in the receiving yard the 
timber to be ereosoted is loaded on to small iron ears. 
which are then run into the cylinder, where the firs’ 
process takes place. This consists of steaming the 
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lumber with live steam, the cylinder be- 
ing hermetically sealed. A vacuum is 
then created, the cylinders remaining 
heated by steam coils placed inside. This 
vacuum causes all the sap and moisture 
to exude from the opened pores of the 
wood. This is called the desiccation and 
preparation of the material. The re- 
ceipt and absorption of the antiseptic 
- follows 

The hot creosote oil (dead oil of tar) is 
turned into the cylinder and more or less 
_absorbed by the wood, the amount ab- 
sorbed varying, of course, with the cha- 
racter and age of the wood. After as 
much of the oil has been taken as will 
absorb natarally, a pressure rising to 150 
Ib. is maintained, where a large amount 
of oil is needed, for a period of hours, 
until the wood is thoroughly saturated 
with it, the amount taken varying from 
8 to 20 lb per cubic foot of timber. The 
doors at the other end of the cylinder are 
then opened and the cars drawn out into 
the discharging yard, where it is loaded 
for its destination. 

The capacity of the works ean be judged 
by the fact that on the day of our visit 
four miles of electric conduit had been 
ereosoted. The prime object of the Le- 
high Company in erecting these works 
was to treat the piles for use in their ex- 
tensive coal docks at Perth Amboy, as 
those used heretofore have been so rapid- 
ly eaten by an insect called the teredo, or 
marine worm, that they required frequent 
renewal at large expense. Piles thus 
treated are unmolested by this creature. 
Many railway ties have been treated 
here, and their life is prolonged to such 
an extent that they wear out mechanic- 
ally before they decay. The process is of 
especial value in preserving the exposed 
timbers of coal dumps, trestle works and 
docks, telegraph poles, foundation tim- 
bers, ete. The works are full of business 
from all around the country, and are 
under the able superintendency of Mr. 
Walter G. Berg, assistant engineer Lehigh 
Valley Railroad Company.—Railway Re- 
view. 
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A CHURCH FOR $3,500. 

This building has a front of 30 ft.; sides, 50 ft , ex- 
elusive of the hall projections. For size of audience 
room, see floor plan. The height is 22 ft. in center 
and 16 ft. on sides. Arched ceiling. Cellar under 
part of building 7 ft. in the clear. 

Materials.—Foundation of stone. Two rows of 
brick piers in cellar. Sides and ends up to cornice 
line clapboarded. Gables and tower bands shin- 
gles. Roof shingled. The entire building sheathed 
with hemlock boards. Cost, complete, without 
furnace, $3,500. 

There are wide and liberal entrances on each 
side, with inner doors on two sides of halls 
Large triple stained glass window in front. Three 
large double stained glass windows on each side 
of main room. The entrances are very artistic, 
with canopies over doors. 


ot to 
Life of Iron Pipes. 


The wear by rust in uncoated cast iron pipes 
exposed to the action of clean, fresh water on both 
sides is not more than one-eighth of an inch in 
three generations. With the present method of 
protecting such pipes with asphaltum, the life of 
the ordinary cast iron pipe used in building con- 
struction may be greatly prolonged. Indeed, even 
an ordinary coating of coal tar pitch, when pro+ 
perly applied, is sufficient to add at leasta score - 
or two of years to its durability. The life of a soil 
pipe, even when quite thin and uncoated, has been 
found by experience to be so great that it is not 
unreasonable to suppose that the greasy matter 
contained in sewage serves to coat and protect 
the iron from the corrosive action of the water 
and the acid components of the sewage. The 
defects and leakages more generally met with 

in such pipes are caused by the de- 
fective manner in which the joints are 
made and improper placing and secur- 
ing. 
Wrought iron pipe for water or gas 
mains does not seem to have the dura- 


bility which cast iron possesses. Why 
this is so, nobody ean probably explain. 
For service pipe, of course wrought iron 
is preferable, in case lead is not used, but 
the wrought iron should be galvanized 
to protect it from corrosion.—Industrial 
World. 


Scientific American, Hrehiterts and | Builders Edition. 


January, 1888. 








Sanitary Arrangements in a Country House, 

In an article entitled ‘‘ My House and How I Built 
It,” published in Builder and Decorator, Edw Hurst 
Brown tells how to fit up a country house with sani- 
tary appliances. 

In order to avoid any possible contamination of our 
water supply, which we obtained from a well, and at 
the same time not to make it necessary to clean the 
cesspool as frequently as if all the waste water from the 
house ran into it, we decided to divide our drainage 
into two systems. Back in the rear of the lot we dug 
a cesspool which we lined with a nine inch brick lining, 
laid in the best Portland cement, and made thoroughly 
watertight with a plastering of cement and sand. Into 
this cesspool the terra cotta drain pipe leading from 
the base of the iron soil pipe from the water closet was 
earried, which pipe was trapped between the house and 
the cesspool by a trap which was ventilated to permit 
a free circulation of air through the pipe, which ex- 
tended up above the roof of the house, where it was 
protected from dead leaves by a wire ball such as is put 
in the top of rain conductors. The cesspool would re- 
quire to be cleaned every year, when the manhole in 
the top would be opened and the contents properly 
disinfected by lime. They would then be pumped out 
and used as manure. 

The second system of drainage was for the roof water 
and bath and sink wastes. These were all connected, 
the sink waste first passing through a grease trap or 
small cesspool, where the grease would rise to the sur- 
face, and be ladled out for a fertilizer. In the lowest 
corner of the ground a large dry well was dug and 
filled with stones, such as ordinary cobble stones and 
finer stones, like well screened coarse gravel. Into this 
pit these latter waste pipes, which delivered clear or 
slightly soapy water, were carried. The water thus had 
ample chance to be distributed and soak away into the 
ground without endangering health or giving any 
chance for the greasy, soapy ditch so often found near 
the kitchen of a country house. 

Our water supply was pumped by a hand pump from 
the well up to the tank located in theattic. From 
this a tell tale, which was a wooden float with a chain 
running down and moving a pointer sliding against a 
graduated rod in the kitchen near the pump, indicated 
readily, to the person pumping, the amount of water 
in the tank. In order to prevent a leak and conse- 
quent damage to ceilings beneath, the tank was 
‘*underlined” with a sheet lead tray, which had a 
waste pipe running out on the roof, as did likewise the 
overflow pipe to the tank. 

The water closet was of the square top ‘‘ wash out” 
pattern, which has neither valves nor internal machi- 
of any kind, but is made wholly of porcelain, and 
has constantly standing in the bowl about an inch of 
water that is washed out by the sudden flow which 
comes from a cistern placed justabove, when the valve 
regulating the supply is operated by means of a chain 
handle. ‘rhe closet we selected was not boxed in by 
any woodwork, but had a seat hinged to the porcelain 
itself, so that everything around it could be kept neat 
and clean, and that there might be no hiding place for 
dirt or roaches. 

In order to keep the water closet free from odor while 
being used, a ventilating pipe was carried from the 
bowl to the fiue of the kitchen range. The upward 
earrent of air in the flue caused a suction in the venti- 


er 


lating pipe which was so strong that the flame of a} 


mateh held over the water closet would be drawn 
downward. This insured the air in the room always 
being kept clean and sweet. 
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A DEER OR DONKEY HOUSE, 
We give a sketch of an ornamental house for a deer, 
a donkey, goats, or other pet. It may be built for $100 
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Ja are short, produced in dense clusters, and being Eviat- 


ed give the tree a singular and distinct aspect. The 
whole tree has a silvery look on account of the glau 
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A DEER OR DONKEY 


or $150. This design is by Mr. G. W. Cady, of Provi- 


| dence, R. I. 


——______—____9+ +e — —_— 
Pinus Parvifiora.,' 

In ornamental planting one often wants a small tree 
that will not as it grows mar the effect it is intended to 
produce in association with other trees. The pines, 
for the most part, are all large-growing trees and can- 
not be kept within bounds. This little Japanese pine, 
even in its own country, does not exceed forty feet 
high, its average height being thirty feet. It is, there- 
fore, just the tree to plant in a position where a large 
tree would be out of place, and is especially suitable 
for small lawns, where one desires to have as much 
variety as possible without taking up too much of the 
lawn space. It is a beautiful little tree in appearance, 
most resembling the Swiss stone pine (P. cembra), but 
not so dark in foliage. Its growth is compact and 
dense, and assumes a pyramidal outline. The leaves 
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‘CARRIAGE HOUSE FOR $150, 
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HOUSE. 


cousness of the leaves. The cones are oval shaped. 
from two inches to four inches long and have broad 
seales inclosing wingless seeds. The tree produces 
cones in quite a small state, and I saw the other day a 
pair of fine specimens in Messrs. Bunyard’s nursery, at 
Maidstone, both carrying numerous cones, containing 
good seeds. I was much impressed with the beauty of 
these trees at Maidstone, which were growing luxuri- 
antly in sandy loam on a high and exposed part of the 


nursery. This pine is said to bea great favorite With ~ 


the Japanese, who cultivate it largely, disfiguring and 
deforming the trees, as is their custom. It is certainly 
a pine that should be planted more often than it is, | 
for there is no doubt about its hardiness.— W. G., in the 


Garden. 
2+ 6+ _— 


CARRIAGE HOUSE FOR. $150. 


Front, 14 ft.; side, 18 ft. For size of floor, arrange- 
ment of stall, ete., see floor plan. Height of first story, 
8ft.6in. Loft open to roof. Foundation of stone. 
Single novelty boards. Shingle roof. Cost, $150. 


WRANESS CLOSET. 


CARRIAGE ROON, 
80° K 1-0 





GROUND PLAN, 
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THE ARCHITECTURAL LEAGUE. 


private view to the members of the League, and a re- 
ception to Richard M. Hunt, on Saturday evening, the 
17th ult., at the new galleries of Messrs. Ortgies & Co., 
Fifth Avenue, near 35th Street. 

Last year the exhibition was held in connection with 
that of the Salmagundi Clab, but this year, having 
found it possible to hold one of their own, it was de- 
cided to exhibit not only drawings, studies, and water 
colors pertaining to architecture, but the allied arts of 
painting, sculpture, decoration, tapestry, and others 
were added to make it a brilliant and pronounced suc- 
cess. 

All visitors agree that in the many and varied attrac- 
tions, the grouping of the drawings, the character of 
the work shown, and the vast array of beautiful things 
displayed in the loan collection, it is the finest exhibi- 
tion of architectural art ever seen in this country. 

The reception was a brilliant social event, there be- 
ing present many people belonging to some of the best 
known families in New York. 

The exhibits oecupied three rooms of the galleries, the 
entrance hall being devoted, on the left, to what was 
possibly the most attractive drawings of all, viz., the 
water color external facade and the court, in black and 
white, of the Hotel Ponce de Leon, at St. Augustine, 
designed by Carrere & Hastings, of New York. The 
quaint old Spanish building, with Moorish effects, ex- 
cited the admiration of every architect and artist 
present. 

The coloring of the walls is that of a light blue gray, 
relieved by terra cotta friezes, panels, and orna- 
ments of a light salmon color, and the whole crowned 
by deep red Spanish tiles. 

Itis generally admitted that when completed it will 
be the finest hotel building, from an architectural point 
of view, in the,United States. We give some illustra- 
tions in this number of our paper. 

Above these was a block of New York houses by Mr. 
Mott, in good taste and varied in design. On the right 
were grouped the forty-three competitive designs for 
a memorial clock and bell tower. All the drawings 
were signed either by motto or in cipher. 

It must be admitted that the first impression of the 
designs was one of disappointment, but a second and a 
closer look revealed the fact that many of the designs, 
simply as drawings, were beautifully rendered. The 
free, masterly touches here and there, the clear outlines 
and skillful shading, induced one to look for more than 
was to be seen. 

The general impression was that the competitors did 
not fully comprehend what was asked of them. Al- 
though but one of the competitors was excluded for not 
complying with the technical requirements, it is evi- 
dent that none of them complied with, or was in sym- 
pathy with, the motif of the competition. 

The general idea seemed to be that something quaint 
and picturesque, and perhaps antique, was wanted, so 
many of the designs had a feeling for the French re- 
naissance, and one of the designs that received an hon- 
orable mention showed evidence of such studies as tbat 
of the Chateau de Chenonceaux, De Blois, and other 
chateaux, and it can be readily imagined the effect was 
not altogether happy. 

A general forgetfulness of the traditional surround- 
ings of a village green seemed to prevail, the atmo- 
sphere of narrow streets and high buildings evidently 
had taken everlasting possession of these young men; 
for instance, the towers were, in every instance but two, 
possibly too high, some of them four and five stories 
high, with frowning battlements and a _ bewildering 
array of miniature towers and pinnacles; and we are 
' inclined to think that the general tendency to run into 
the clouds induced the committee on the medals to 
award the gold medal to the lowest design exhibited. 

It consisted of a low square tower supported at the 
base by four piers, from which sprang four huge arches, 
the voussoirs being in dressed masonry, the walls hav- 
ing a bold batter and built of rough, uncoursed rubble. 
The stone work is capped by an open work belfry, whose 
roof is supported by square timber posts, low pitched 
and covered with red tiles. The clock is of wrought 
iron dial and hands, and of such inharmonious propor- 
tions as to excite general condemnation. 

We cannot agree with one critic, however, who says, 
“We here get the feeling of brute masses of money.” 
The remark was made, evidently, by one who is en- 
tirely unacquainted with the cost of building material, 
_ for the rough, uncoursed rubble is often much cheaper 
than bricks, and the whole design is so simple in its 
parts that it could be constructed for a very small sum 
of money. 

The appropriate part of the design is the low eleva- 
tion of the tower, in keeping with the elevations usually | 
seen in a rural town or village, the plain, unpretending | 
eharacter of the materials used, and the bit of color in 
the roof tiles. . The objectionable features are the unne- 
cessary heaviness of the arches, the heavy,batter of the 
walls, and the inordinate size of the clock, but not-| 
witstanding these objections, it is clearly the best 
design submitted. The second prize is a pen and ink | 
drawing of a tower in, brick and stone, modeled after 
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a | such manoires as that of Vourgour, Bures, Londonieres, 
The third annual exhibition was inaugurated by a Lisieux and others. The bold brackets supporting a! 


small baleony are somewhat staring, and the roof 
has a slight concavity that gives it a quaint effect that 
in some respects is not pleasing, but the drawing is 
beautifully rendered and it also is low and suitable. 

The design marked ‘‘ Mephistopheles” is one that 
received honorable mention. It is a deep red stone tower 
modeled somewhat after the towers of Lombardy. It 
is surmounted by a double arch containing two bells, 
both under one roof, behind it an open turret or terrace. 
In many respects the most picturesque drawing ex- 
hibited ; but its height is overpowering. Imagine a 
sixty foot tower on a village green ! 

It would be interesting and profitable, not only to 
the forty-three competitors, but to the many draughts- 
men and architectural students of this journal, if a 
replica of them all could be published, so as to be studied 
and examined by comparison and contrast. In this re- 
spect the exhibition is m every way superior to the one 
held last year. 

Of interest to all lovers of fine pen and brush and ink 
work are the superb series of sketches of the cathedrals 
of England, by Joseph Pennel, kindly loaned by the 
Century Co. The originals must certainly affect the 
engravers withdespair. In the shading of the columns 
in the choir of Ely the brush work is exquisite, the 
deep shadows toning inperceptibly into the lighter 
grays, and the original surface of the paper is left here 
and there to express the high lights, but it isa skillful 
hand that has guided the brush, and itis to be regret- 
ted that our city has no permanent collection of black 
and white drawings such as these that can be visited 
and studied at one’s convenience. 

Of public buildings a few are shown, notably the 
New York Life Insurance building at Montreal by 
Messrs. Babb, Cook & Willard ; a competitive drawing. 
but not the accepted design, for the Carnegie library 
at Allegheny, Pa., by J. L. Faxon; and Rotch & Til- 
den’s art museum for Wellesley College and A. Page 
Brown’s excellent design for the art museum of Prince- 
ton University, the former severely classical and the 
latter warm, rich, and modern. 

The only bonifacial building is that of Mr. Picker- 
ing’s Orange Heights Hotel, striking for its bold wall 
exposure on the face of the bluff and the broad rect- 
angular tower, which, in truth, looks more like a Nor- 
man keep thun a modern building. It is to be built in 
the spring. 

The end of the main gallery is graced by a series of 
drawings and studies done by Mr. Hunt while study- 
ing architecture in the Ecole des Beaux Arts. The 
principal one is a group of studies of details for the 
Pavilion de la Bibliotheque of the Louvre. 

Perhaps the most interesting drawings to the readers 


of the BUILDERS EDITION, aside from the clock tower | 


competition, are the many designs of country houses. 
Two particularly of Rossiter & Wright’s were especial- 
ly attractive, the features being the broad, low eaves, 
without cutting up the second story into useless rooms, 
and the slender, graceful chimneys. The most inter- 
esting villa was that of Stone Acre, at Newport, done 
in water color, by Bruce Price. 

The loan collection exhibits plaster reliefs, by 
Augustus St. Gaudens, of Dr. Bellows and the Schiff 
children, panels by L. Jac-Gallaud, decorative oils by 
Walter Shirlaw, reproductions of Della Robbia’s work, 
water colors by John La Farge, including some of his 
Japanese views, designs by Dora Wheeler, and the 
original drawings of W. H. Low’s series in illustration 
of Keats’ odes and sonnets. 

The gold medal for the best drawing of a memorial 
clock and bell tower was awarded to James A. McLeod, 
of Minneapolis, Minn. Silver medal to W. B. Mundie, 
of Chicago, 11. Honorably mentioned : Julius Harder, 
New York City ; William C. Noland, Philadelphia, Pa. ; 
and Timothy F. Walsh, Cambridge, Mass. 

We give in our present number several engravings 
illustrative of some of the League exhibits, namely : 

Hotel Ponce de Leon, elevation. 

Hotel Ponce de Leon, main entrance. 

Hotel Ponce de Leon, ladies’ entrance. 

Hotel Ponce de Leon, grand dining room. 

The Aleazar. 

Tower of St. Augustine Church. 

Sketch for a Town Hall. 

Sketch for a Tower. 

A Country Residence. 
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A MARBLE tablet recently found in an ancicnt | 
sepulcher on the Via Portuensis, Rome, is apparently 
a work of the first century. It represents a naked 
youth, with long. disheveled hair, defending himself 
against two women, one facing him and the other 
attacking him from behind. The women brandish 
thyrsi resembling lances in one hand, and a serpent 
winds itself around the other arm of each, and they 
seem as if about to sling them at the face of the youth. 
Archeologists are puzzled to know what it is all about, 
but guess it represents the death of Pentheus, who 
was torn in pieces by Menads on Mount Cithzron for 
having reviled the Bacchic mysteries, 


'slake the lime lumps. 
|ly persistent when fed by moisture from a concrete 


Spots upon Plaster Ceilings. 

I was called to inspect a building lately erected and 
to find the cause of discoloration of the eeilings. 
Particularly upon the ground floor there were constant- 
ly to be seen brown spots, and these were intensified in 
damp weather, and at the same time other spots would 
appear, which faded away as dry days returned. A 
few isolated spots could be found in other parts of the 
building, but most of them were concentrated in the 
one lower chamber. The building is constructed with 
floors of flat terra cotta arches, the ceilings plastered 
|directly upon them, and there is a layer of several 
inches of cement concrete above the terra cotta work, 
and upon which the board floors are laid. 

A eareful survey of the ventilation flues, to trace pos- 
sible leakage, failed to establish any relation with the 
spots. ‘They were equally in the center of the ceiling 
|of the lower room and at the sides. In one ease, a 
single spot was found in the entry of an upper story. 
The tiling above this one spot was removed, also the 
concrete, but there was no sign of any unusual condi- 
| tion, everything was dry, there was no disintegration 
of the cement, nor was the upper surface of the exposed 
terra cotta block discolored. Evidently some local 
-eause in the plastering or coloring was to be sought. 

To this end I took a number of samples from a ceil- 
ing of both plastering and kalsomine in spotted places, 
and the same from clear portions adjoining. The 
plasterer who had done the work informed me that only 
the common lime and sand plaster had been used, and 
no hard coat had been put on. The kalsomine had 
been applied directly to the second coat. This kalso- 
mine was the ordinary one of Paris white, chrome yel- 
|low, and umber, with a glue size—a yellow tone of 
brown. It had been worked on soon after the plaster 

was well dried. 

Microscopie examination of the samples showed no 
eause for the stains. The deeper colored kalsomine of 
the spots looked like the addition of more umber, 
though no greater proportion was really present. A 
chemical analysis of the plaster, however, furnished a 
clew. 





Lime, Sand, 
per cent. per cent, 
A light brown spot gave..............+. 62 38 
A dark brown spot gave................ 7 30 
A clear portion neighboring gave........ 51 49 


Thus it appears that where the lime was in excess of 
'the normal proportion between it and sand, the spots 
_occurred, and the spots deepened in color with greater 
proportion of lime. 

In pursuit of this idea, I sent a block of the terra cot- 
ta similar to those used in the building to the plasterer, 
requesting him to put upon it two coats, as he had 
done in the work. Some kalsomine was sent 
made as was that used in the building. Before apply- 
‘ing it, I located some lime spots free from sand upon 
the plaster. To duplicate as nearly as possible the 
‘damp condition of the floors from the effects of the un- 

dried concrete, I filled the ducts of the terra cotta block 

_with damp sawdust and maintained it so. In a few 
days there appeared on the kalsomine surface brown 
spots, the counterparts of those in the building, wher- 
‘ever the lime spots in the underlaying plaster oceur- 
red. 

The reason of the formation of all the spots was un- 
doubtedly the same: Small lumps of partially slaked 
lime had acted upon the iron oxide(umber) of the kalso- 
mine, and its color had been increased by the causticity 
of the lime, which, as it became further slaked by the ~ 
moisture drawn through the porous terra cotta from 
the concrete above, spread out the deepened color into a 
considerable spot. Probably one or two barrels of the 
lime used were not as well burned as usual, and, in 
tempering the plaster, small lumps of half-slaked 
lime escaped notice. In spreading this upon the ceilings, 
the trowel broke down such lumps, and they were 
partially mixed with the sand of the plaster in which 
they lay, but not enough to prevent analysis from 





‘showing a notable deficiency of sand and consequent 


good mixture of wet plaster, or enough to thoroughly 
These lime spots are exceeding- 


above, and once they appear, no ordinary work, like 


/ additional washes of color, or even a coat of oil paint, 


will obliterate them. 
Two ways of obviating such occurrences suggest 
themselves. Presuming that lime plaster may not al- 


_ways be perfectly tempered, it would be well to post- 


pone the kalsomining as long as possible, or, if this is 
not practicable, the safe course is toapply a hard coat 
(plaster of Paris) before kalsomining. Where the ex- 
pense of a hard coat must be saved, the sure way to 
avoid spotting is to use only the best prompt slaking 
lime for the plaster work, leave it piled as long as may 
be, and double temper it. Then there is fair reason to 
expect a good result. The thick layer of concrete used 
in construction of this kind dries much more slowly 
than the plaster, and furnishes moisture to it for so 
long a time that it is indispensable for good work to 
have the plastering in perfect condition if the ceilings 
are to be kalsomined at once they appear to be dry.— 
Charles Tennant Lee, American Architect. 
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Straight and Curved Lines in Architecture, 


It is only by a combination of several notes that har- 
mony is produced, and gentle or brilliant melodies by 
their fading into one another, or by strongly marked 
So it is with forms : the square and angular 
are expressive of strength and power, curves of soft- 
ness and elegance, and beauty is produced by effective 
combination of the right-lined with the curvilinear. It 


contrasts. 
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preferable to curved ones of the late Roman styles, 
from the same cause. The angular mouldings intro- 
duced among the circular shafts of a Gothic coupled 
pillar add immensely to the brilliancy of effect. Where 
everything is square and rugged, as in a Druidical 
trilithon, the effect may be sublime, but it cannot be 
elegant ; where everything is rounded, as in the Chora- 
gic monument of Lysicrates, the perfection of elegance 
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is always thus in nature. Rocks and all the harder 
substances are rough and angular, and marked by 
strong contrasts and deep lines. Even among trees the 
oak is rugged, and its branches are at right angles to 
its stem or to one another. The lines of the willow 
are rounded and flowing. The forms of children and 
women are round and full, and free from violent con- 
trasts : those of men are abrupt, hard, and angular in 
proportion to the vigor and strength of their frame. 
Tn consequence of these properties, as a general rule, 


_the square parts ought always to be placed below, 
__ where strength is wanted, and the rounded above. 


If, 
for instance, a tower is to be built, the lower story 
should not only be square, but should be marked by 
buttresses or other strong lines, and the masonry rus- 
ticated, so as to convey 
even a greater appearance 
of strength. Above this, 
if the square form is still 
retained, it may be with 
more elegance and less ac- 
centuation. The form may 
then change to an octagon, 
that to a polygon of six- 
teen sides, and then be sur- 
mounted by a circular form 
of any sort. ‘These condi- 
tions are not ab-olute, but 
the reverse arrangement 
would be manifestly ab- 
surd. A tower with a cir- }=5 
cular base and a square | 

upper story is what almost | = 
no art could render tolera- |= 
ble, while the other pleases |... 
by its innate fitness with- | 
out any extraordinary ef- 
fort of design. On the 
other hand, round pillars 
are more pleasing as sup- 
ports for a square archi- 
trave, not so much from 
any inherent fitness for the 
purpose as from the effect 
of contrast, and flat friezes 
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SKETCH FOR A TOWN HALL—H. P. KIRBY, ARCHITECT. 
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may be attained, but never sublimity. 
usual, lies between these extremes.—J. Fergusson. 
089 
The Murphy System. 

In a recent job of plumbing done by Henry Hussey 
& Co., the Boston plumbers, the piping is placed and 
run to comply with the requirements laid down in the 
new system of house drainage designed by Richard 
Murphy, of Cincinnati, and exhibited at the last meet- 
ing of the National Association of Master Plumbers. 

The writer recently had occasion to examine a sys- 
tem built as Mr. Murphy recommends. 

The system examined is placed upon a remodeled 
house drainage system which was in the building oc- 
cupied by Murphy & Atkinson as their business prem- 
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A COUNTRY RESIDENCE—JOHN CALVIN STEVENS, ARCHITECT. 
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ises, at 134 Sycamore Street, Cincinnati. The soil pipe 
originally extended through the roof, and made its 
horizontal turn in the shop room. On the lateral run 
of the soil pipe, against the shop wall, Mr. Murphy 
placed a running trap. From the lateral soil pipe on 
the upper side of the trap, he extended a four inch 
pipe, running, in this case. alongside the soil pipe and 
subject to the same temperatures, until it makes its 
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Perfection, as | exit above the roof, using for its upper portion that 


part of the old soil pipe which was cut off, so as to 
make itend in the attic. In this method of construc- 
tion economy was, perhaps, as much an object as con- 
venience, and as it was to be an experimental plant, it 
is presumed that Mr. Murphy did not care how many 
eighth bends were putin the vent pipe, as the more 
difficulties with which he surrounded it, the greater 
would he success, if success was attained. In the vent 
pipe, about five feet above the point where it leaves 
the soil pipe, Mr. Murphy has left a two inch observation 
hole, open at all times. Repeated tests with a candle 
flame showed the air to be moving rapidly within the 
system, and that the flushing of sinks or closets in- 
creased the rate of movement. Mr. Murphy stated 
that in repeated tests he 
had never seen the air 
coming out of the top 
end of the soil pipe in the 
attic, but it was always 
; down. 

The practical working of 
Mr. Murphy’s plan seems 
entirely satisfactory, even 
though.sanitarians, on gen- 
eral principles, would con- 
demn leaving an open soil 
pipe in the house. The 
plumbers in convention 
objected to this. Mr. Mur- 
phy states that it works 
equally as well if both 
soil and vent pipe are car- 
ried above the roof, pro- 
vided the vent pipe is car- 
ried higher than the soil 
pipe. In good construc- 
tion, however, he advises 
the cast iron vent pipe to 
be carried up the heated 
kitchen chimney flue, to 
insure a higher tempera- 
ture than that to which 
the soil pipe is subjected. © 
—Sanitary News. 
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PRIVATE RESIDENCE OF M. GREVY, EX-PRESIDENT 
OF FRANCE, 

M. Grevy’s hotel is situated on the Avenue d’Jena, at 
the junction of Rue de Magdebourg and Rue Fresnel, in 
the quartier Trocadero. It has two facades, one on the 
avenue and the other one, with a garden, on the Rue 
de Magdebourg, and is of rather monumental appear- 
ance. The late Mr. Brune, architect of the departinent 
of commerce and professor of architecture in the Ecole 
des Beaux Arts, made the designs and directed the 
construction of the building. With the grounds, this 
house has not cost Jess than about $800,000. The in- 
terior decorations, which have not yet been finished, 
will be very elegant.—Paris Illustre. 

—_—_— +O Oe 
Painting Iron Work. 

Cast and wrought iron behave very differently un- 
der atmospheric influences, and require somewhat dif- 
ferent treatment. The decay of iron becomes very 
marked in certain situations, and weakens the metal 
in direct proportion to the depth to which it has 
penetrated ; and although where the metal is in quan- 
tity this is not very appreciable, it really becomes so 
when the metal is under three-quarters of an inch in 
thickness. The natural surface of cast iron is very 
much harder than the interior, occasioned by its beeom- 
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and, if necessary, scoured with sand, put again into 
the pickle, and then well rinsed. If it is desired to keep 
iron already cleansed for a short time before painting, 
it is necessary to preserve it in a bath rendered alkaline 
by caustic lime, potash, soda, or their carbonates. 
Treatment with causiic lime water is, however, the 
cheapest and most easy method, and iron which has 
remained in it some hours will not rust by a slight ex- 
posure to a damp atmosphere. 

Having obtained a clean surface, the question arises : 
What paint should be used upon iron? Bituminous 
paints, as well as those containing variable quantities 
of lead, were formerly considered as solely available, 
but their failure was made apparent when the struc 
tures to which they were applied happened to be of 
magnitude, subjected to great inclemeney of weather 
or to constant vibration. Recourse has, therefore, 
been had to iron oxide itself, and with satisfactory re- 
sults. A pound of iron oxide paint, when mixed ready 
for use, in the proportions of two-thirds oxide to one- 
third linseed oil, with careful work should cover twen- 
ty-one square yards of sheet iron, which is more than 
is obtained with lead compound. 

Oxide of iron paint endures a very great heat with- 
out material alteration, and keeps both its color and 
preservative qualities well. There is this difference 
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in architecture and the forms whence result the ideas 
of order and beauty? What analogy is there in the 
exactions of utility, as regards walls, pillars, and roofs, 
with the proportions, arrangements, and ornaments 
which constitute harmony and beauty? We agree 
that ideas of order, symmetry, and econeord have their 
origin in the constitution of our minds, but their appli- 
cation to the art of building is so far from being a 
necessary consequence of the exercise of that art, that 
nv people but the Greeks have ever carried its applica- 
tion to the point of perfection. 

Such was the strict connection between the useful 
and the beautiful among the Greeks that, if we con- 
sider their architecture in the useful point of view, it 
appears to bear the stamp of utility so evidently that 
it might be believed the Grecian architects never had 
pleasure for an object ; and if we examine it with re- 
spect to beauty, we might be tempted to think that 
they never took into consideration the laws of neces- 
sity and utility. We must own that this happy alli- 
ance might never have been formed elsewhere ; SO rare 
must be this equal combination of the elements of 
utility and pleasure, whether in the works of men or 
in the organs and qualifications of their authors. It 
was this latter concord that gave birth to the art of 
architecture in Greece. From the disunion of these 


. 
y 


Wy are - 
\\ 
i 


NNN 
SAY 
WAN) 


\ 
X) 


\ 


\S 


YO 
NYY 


STI N y 
SUNNY NS BF hs? 




















PRIVATE RESIDENCE OF M. GREVY, EX-PRESIDENT OF FRANCE. 


ing chilled or by its containing a large quantity of 
silica, and affords an excellent natural protection, 
but, should this surface be broken, rust attacks the 
metal and soon destroys it. It is very desirable that 
the casting be protected as soon after it leaves the 
mould as possible, and a priming coat of paint should 
be applied for this purpose ; the other coats thought 
requisite can be given at leisure. 

In considering the painting of wrought iron, it 
must be noticed that when iron is oxidized by con- 
tact with the atmosphere, two or three distinct lay- 
ers of scale form on the surface, which, unlike the 
skin upon the cast iron, can be readily detached by 
bending or hammering the metal. It will be seen 
that the iron has a tendeney to rust from the mo- 
ment it leaves the hammer or rolls, and the seale above 
described must come away. One of the plans to pre- 
serve iron has been to coat it with paint when still hot 
at the mill ; and although this answers for a while, it 
is a very troublesome method, which iron masters ean- 
not be persuaded to adopt, and the subsequent cutting 
processes to which it is submitted leave many parts of 
the iron bare. Besides, a good deal of the scale re- 
mains, and until this has fallen off or been removed, 
any painting over it will be of little value. 

The only effectual way of preparing wrought iron is 
to effect a thorough and chemical cleansing of the sur- 
face of the metal upon which the paint is to be applied; 
that is, it must be immersed for three or four hours in 
water containing from one totwo percent. of sulphuric 
acid. The metal is afterward rinsed in cold water, 


to be noticed between painting of iron and wood— 
that with the former, when the painter comes to 
spots of rust that cannot be removed, he should en- 
deavor to incorporate them with the paint rather 
than paint over them The repainting of iron in- 
volves carefully washing down and removing all dust, 
dirt, and so on from the entire surface, every parti- 
cle of rust being scraped and chipped off, the work 
receiving from two to four coats in oil properly ap- 
plied. The real value of any paint depends on the 
quality of the linseed oil, the quality and character of 
the pigment, and the care bestowed on grinding and 
mixing, and as all this is entirely a matter of expense, 
cheap paints are not to be relied upon.—London Car- 
penter and Builder. 
ot 0 or 
Utility and Beauty in Architecture, 

Architecture may be defined as a compound art, the 
offspring of utility and of pleasure; and, as such, it 
ought at once to serve and to please us, by the union 
of those forms which are the most suitable to the ex 
terior wants of man and those which bear the greatest 
affinity to mental and intellectual pleasures. This 
definition. while it embraces the universality of the 
uses of architecture, and indicates its twofold princi- 
ple, likewise shows us the difficulties which the art pre- 
sents. Obliged to serve us in pleasing us, and to please 
in serving us, we see that it is impossible for the natu- 
ral, technical, moral, or poetical parts of the science to 
be widely separated But what affinity, it may be 
asked, is there between the forms required by utility 





two elements (utility and beauty) sprang more or less 
alterations in the principles and taste of architects, 
Causes of which we cannot here give an account gave 
the superiority to the ornamental or decorative de- 
partment, and the system of order and the funda- 
mental sense of utility, upon which ought to repose all 
the rules of art, were comparatively neglected. Reason 
was sacrificed to prejudice. Architects, charmed with 
the beautiful forms of antiquity, adopted them with- 
out considering how they were to be applied, and thus 
the exquisite concord produced by the union of utility 
and beauty was destroyed, and the art proportionately 
debased. Every art ought to bave rules, which, with- 
out restraining genius, preserve the bounds within 
which it may be freely exercised; but it should never 
be forgotten that, unless these rules have a more solid 
foundation than one based on arbitrary examples and 
authorities, whether of ancient masters or of a blind 
routine, and, in short, unless they rest upon a perfect 
accord between pleasure and utility, their inefficacy 
ought to bring them into discredit.—Quatremere De 
Quincy. 
Oe 

THE British Admiralty are, it is said, considering the 
advisability of adopting the suggestion recently made 
by Commander Charles Campbell, to the effect that 
two fast-going colliers should be attached to the chief 
sea-going fleets, each collier capable of carrying at least 
3,000 tons of coal. One of them would always be on 
duty with the fleet, while the other would proceed to 
the nearest coaling station for filling up. 
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A RESIDENCE IN MINNEAPOLIS, 

We give a sketch of comfortable dwelling erected in 
Minneapolis. Mr. Frank E. Read, architect, of same 
place. We are indebted to the Northwestern Archi. 
tect for our engraving. 

Oo 
Railroad Snow Sheds. 

Snow sheds to eover the railway track have been 
built at points on the Central Pacific road where it 
erosses the Sierra. As the trains bound Kast leave 
Emigrant Gap they run through one continuous shed 
for 45 miles. The purpose of the sheds is to prevent 
the track being buried under falling and drifting snow. 
They secure this end, but are themselves the occasion 
of great inconvenience, such as the noise, the loss of 
view, and confining of the smoke to the train. There 
is nothing peculiar in the construction of these sheds, 
which have to support only the burden of the snow. 
But on the line of the Canadian Pacific, where the road 
crosses the Rocky Mountains, sheds of a different con- 
struction are needed. Before the road was completed, 
observations in the mountains showed that avalanches 
must be provided against. A single avalanche covered 
the track for a distance of 
1,300 feet and to a depth of ' in 
50 feet. The result of these AS vba 
observations was that the 
company built 414 miles of 
snow sheds, at an enorm- 
ous expense. The sheds 
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site side of the track a tim- 
her trestle is erected; strong 
timber beams are laid from 
the top of the crib work to 
the top of the trestle, four 
feet apart, and at an angle 
representing the slope of 
the mountain as nearly as possible. 
ered over with four-inch planking, and the beams are 
braced on either side from the trestle and from the 
crib. The covering is placed at such a heigat as to 
give 21 feet headway from the under side of the beam 
to the center of the track. The longest of these sheds 
is 3,700 feet.—T7rwckee (Nev.) Republican. 
ee ea Ope 


A DWELLING OF SMALL 


te Le Ss 72 
Me 
= ie 


cosT, 

In the accompanying plans and elevation of a small 
but comfortable home we had, primarily, in view the 
expenditure of but a small sum of money, and in view 
of this fact the rooms have been kept to a size con- 
venient for the purposes marked on each. The out 
side finish, also, while presenting an attractive appear- 
ance, has but few, if any. embellishments that can be 
dispensed with. The addition of the front porch adds 
much to the beauty and utility of the design, and yet 
the expense of the same is but trifling. We presenta 
few suggestions to those who are interested in the plans 
given. 

A well lighted and ventilated basement is always to 
be desired in a country home, as it prevents the arti- 
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cles kept therein from being affected by either heat or 
cold. (We are now writing in California, where very 
cold weather is never experienced.) A farmer or me- 
chanie can construct his own basement at but little 
expense. There are but few places where rock cannot 


be conveniently had. During the spare time, haul 
With the 


enough of this material to the building site. 
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These are cov-|aid of one mason, you will soon have a basement that | 
| by M. Bay, which he calls by the name of hoar frost 


will bid defiance to the storms. Calculations can be 
made so that the dirt excavated can be placed on the 
four sides of the house, sloping gradually from the 
walls outward, so as to insure proper drainage. If the 
cellar is to be used at times as a work shop, it would 
be well to place more windows on the side for light ; 
but those shown will be found sufficient for all ordinary 
purposes. 

The walls of basement being finished, see that the 
wall plate is well bedded, and as near level as possible. 
This is important, as it saves much time hereafter. 
After the joists are placed in position, fill up the spaces 
between them with rock, so that rats and mice will not 
be able to get a foothold. This is also an important 
fact. Cut your flooring, and turn it upside down. Do 
not nail it until house is all inclosed. By this means 
the workmen have a substantial place to work on, and, 
better still, the lumber has a splendid chanze to 
thoroughly dry and shrink. Do not rest your plates 
on the joist. Nail thoroughly a piece of flooring hat 





on top of the joist, and let your plates rest on that. 
This prevents the unpleasantness, common to so many 
fh oh Ous.6:8. Oya: 
draught from 
under the base 
-board. These 
suggestions may 
look simple, but 
they serve, if car- 
ried out, to make 
a home truly com- 
fortable to live in. 
Do not spare 
the braces. They 
eost but little. 
Have them well 
nailed. Then 
when the storms 
come, as you sit 
in your dainty 
parlor, what a 
pleasant sense of 
satisfaction you 
have to feel that 
no storm ean | 
shake your little 
abode, for it is 
well nailed to- 
gether, well 
braced, and 
founded upon a 
rock. 
Twomoreessen- | 
tials of the build- 
ing must receive 
eareful attention. 
See that your 
chimneys are well 
built. De not let 


i ee 





TA es 
ae MH Hy 


me 
S 
4 
qe 
H 


x 
_SS 
¥; 








a single joint pass your observation. Haye the in- 
side well and smoothly plastered. Take no chances 
on ‘That will do.’ It will not do to have your 
house ecateh fire from a defective flue simply because 
you wanted to save an hour’s time and a bucket 
of mort r Notice carefully the shingling of your roof. 
Do not let the workinan fool you by saying one nail in 
two shingles is good enough; that is all nonsense. 
Shingles must be well nailed, as inuch so as the floor- 
ing. Look out for the flashing around the chimney. 
No leak is wanted there, and a little care will effectually 
prevent the same. 

The plans are very legibly marked as to the size and 
character of the rooms. Any mechanic can erect the 
house shown by the designs given. We hesitate to 
give the cost of the house. Lumber in this city has in- 
creased from $15 a little over a year ago to $25 at 
present time. Wages are higher. All necessary ma- 
terials are higher. But for a general average, we may 
say that the building will 
cost anywhere from $1,200 
to $1,600, depending alto- 
gether on the location. | 

The unfinished attie will 
be found a convenient re- 
ceptacle for the storage of 
trunks, ete. By increas- 
ing the height of the sto- 
ries a little, this part can 
be utilized for sleeping 
room in case of necessity. 
—Cal. Architect. 

Frost Glass, 

The late Mr. Gibson, of 
Broadway and 13th Street, 
New York, was the origin- 
ator of the above mode of 
ornamenting glass. It was 
practiced by him some fif 
teen years ago. The var. 
nish referred to consists of 
i glue. 

A new sort of ornamental glass is now made in Paris 
















rma tig Hint amen 
ue gee Se % 





Kiara 
eet x rt ia 


glass, verre givré, from the pattern upon it, whieh re- 
sembles the feathery forms traced by frost on the inside 
of windows in cold weather. The process of mak- 
ing the glass is simple. The surface is first ground 
either by the sand blast or the ordinary method, and 
is then covered with a sort of varnish. On being dried, 
either in the sun or by artificial heat, the varnish con- 
tracts strongly, taking with it the particles of glass to 
which it adheres; and, as the contraction takes place 
along definite lines, the pattern produced by the re- 
moval of the particles of glass resembles very closely 
the branching crystals of frost work. 

The pattern may be varied in character by changing 
the thickness of the film of varnish. A single coat gives 
a small, delicate effect, while a thick film, formed by 
putting on two, three, or more coats, contracts so 
strongly as to produce a large and bold design. By 
using colored glass, a pattern in haif tint may be made 
on the colored ground, and after decorating white glass, 
the back may be silvered or gilded.—Amer. Architect. 
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NEW EVANGELICAL CHURCH, RIEDLINGEN, 

This church was built in the year 1879 for the evan- 
gelical *‘ Diaspora-Gemlinde ” of the city of Riedlingen 
at an expense of about $7,700. Th. Frey, architect, of 
Stuttgart. 

The plan shows a hall of rectangular form, with seat- 
ing capacity for 250 people. Opposite the choir is the 
main entrance, with a vestibule, from which a winding 
stone staircase leads to the organ loft. The well of 
the staircase is continued into a clock tower, thus 
making the street corner on which the church is situ- 
ated more prominent. 

cum — 
Diminution and Entasis of Columns, 

Nothing is more beautiful than the stem of a grow- 
ing tree which has a 
gradual taper as it as- 
ecends from.the root, 
because no other form, 


|pendicular direction, as they now do? This ease is 
so exactly in point, and the answer so obvious, that it 


The Grecian artists, however, have run into one other 
deviation from the principles of common sense and. 
therefore, of good taste, in the form of their column, 
which can be traced to the same source of imitation as 
the former; and we, from the same cause, have been 
induced to follow them in it. The reader will easily 
perceive that [allude to the swell in the column, of 
which some artists have been so much enamored as to 
deem it an essential requisite of the most indispensable 
necessity. 

or the origin of this defect we need not long be ata 
(loss. Every person acquainted with the force of tim- 











is unnecessary for me to push the illustration farther. | 


only was somewhat diminished in size. This form of 
the wooden column beitg thus introduced, it wight 
come to be deemed judicious, and thus be rendered 
fashionable, and of course be deemed elegant. In this 
state we may suppose things stood when the Grecian 
artists conceived the idea of making columns of stone : 
and, from mere habit, as we may naturally suppose, 
|they adopted that form. in preference to any other.— 
J. Anderson. 





i+ + - oe 
How Mirrors are Made. 

One of the factories in Chicago employs 150 men and 
, boys, and its spacious four floors present an interesting 
series of sights to visitors whose nerves are steel and 
tympani proof against splitting. On the first floor he 
will see huge stacks and 
piles of glass in assorted 
sizes, ranging from six- 
teen feet by seven feet 
































in an elastic body, 








square down to the 























eould be so well suited 





smallest ovals for mir- 












































for carrying the weight 








rors. These are all pol- 











of the top it has to sup- 
port and for resisting 
those strains to which 
an object unsupported 
above must be sub- 
jected when agitated by 
the wind. Nature 





ished, some being run 
































over by huge felt-cover- 
ed wheels kept powder- 





























ed with rouge, and the 
larger sheets serubbed 
by sweating toilers with 





hand blocks covered 


























furnished the Greeks 


























with this model; and 
to save the trouble of 














with felt like a printer's 
proof planer in rouge. 























After the glass is 














unnecessary workman- 
ship, they were not at 











the pains to reduce the 
bottom of their posts 








to the same thickness 





with the top, when they 














formed them into a col- 
onnade, although there. 
was not now the same 
reason for the taper 
form that formerly ex- 
isted. Thus far, while 
the materials consisted 
of wood, there might be 
little to blame ; because 
the columns were cer- 
tainly not weakened by 
that means, and they 
undoubtedly could be 
afforded at less expense. 
But when the columns 
came, in process of 
time, to be made of 
stone, no such argument 
could be adduced for 
adhering to the taper 
form. In this case a 
column is to be consid- 
ered in no other point 
of view than as a per- 
pendicular prop, con- 
sisting of incompressi- 
ble and unelastic ma- 
terials, which, of course, 
is as strong as it can 
be, in as far as respects 
its form, when it is of 
an equal thickness in 
every part; so that the 
thickness at the bottom 
isa mere useless waste 
of materials. Yet, from 
being in the habit of 
viewing wooden  col- 
umns of that form, 
their eyes had become 
so far accustomed to it 
as no doubt to make 
them deem it elegant, 










































































so that they formed 


























their columns of stone 
after the same model. 
The power of habit 
operates equally upon 
the minds of those in 
our day who have been 
aceustomed to contem- 
plate with admiration 
the works of Grecian 
architecture, as in all respects perfect ; and they would, 
1 doubt not, consider it as a great inelegance were a 
colopnade in any case to be erected in which the 
columns were equally thick throughout their whole 
length. But that this decision originates merely in 
the prejudice that I have just indicated, 1 think it will 
not be difficult to prove. Let me ask any person who 
thinks himself qualified to judge in this case, what 
opinion he would have formed of the taste of Inigo 
Jones if, when he erected the piazzas in Covent Gar- 
den, he had made the pillars to taper inward at the 
top, instead of rising to their whole height in a per- 
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ber must know that, if a wooden prop were so much 
overloaded as to be obliged to bend, the yielding would 
take place toward the middle sooner than at any other 
place. Of course it would not be rendered in the least 
weaker by being made smaller at either end than in 
the middle. On this principle, while wooden pillars 
were still in use, the practice of- making the column 
swell a little more toward the middle might have come 
into general use, as a way of obtaining equal strength 
with a smaller quantity of materials; but as the top 
of the post was naturally smaller than the base, that 
would be left in its natural state, while the bottom part 


thoroughly polished it 
is taken up to the next 
floor, where it is laid on 
tables and cut into the 
sizes ordered. It then 
passes into the hands of 
the bevelers, who, with 
sand and water and 
large grindstones, artis- 
tically finish the edges 
of the glass. It takes 
a trip upward again, 
to another floor, and is 
once more put through 
a polishing process, to 
remove any scratches 
or blemishes that may 
be on the glass. After 
every spot or scratch, 
no matter how minute, 
has been remoyed, care- 
ful hands convey the 
now beautiful and 
sparkling glass to the 
room where it goes 
through the final pro- 
cess, the silvering. 
Huge tables of cast iron 
or stone made like bil- 
liard tables, with rais- 
ed edges, are used in 
the silvering room. 
These tables are of 
great strength and 
solidity, and all around 
the edge is a drain, for 
thesuperfluous mereury 
is poured over the ta- 
bles in quantities suffi- 
cient to float the glass, 
which, after being tin- 
foiled, is gently and 
carefully pushed across 
the table containing 
the mercury. Great 
care must be used to 
prevent blemishes, the 
least speck of dust being 
ruinous to the mirror, 
Mercury, like molten 
lead, is always cover- 
ed with a dirty scum 
which cannot be remov- 
ed by skimming. The 
least bit of this scum 
would spoil the mirror. 
So the difficulty is ob 
viated by shoving the 
scum along the edge of 
the glass. After successfully floating the glass on the 
mercury, a woolen cloth is spread over the whole surface 
and square iron weights are applied until the whole pre- 
sents a compact mass of iron, two or three pounds to 
the square inch. After this pressure has been confined 
ten or twelve hours, the weights are removed and the 
glass placed upon another table of wood with slightly 
|ineclined top. The inclination is gradually increased 
until the nnamalgamated quicksilver has drained away 
and only the perfectly amalgamated remains, coating 
the glass and perfectly adherent. This ends the pro- 
‘cess.— Western Manufacturer. 
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THE NEW MASONIC TEMPLE AT NEWPORT, KY. 

We present an engraving of thenew Masonic Temple 
at Newport, Ky., lately erected from the designs of 
Samuel D. Peacock, architect, Cincinnati, O., who 
gives us the following particulars : 

The building is built of common brick and white 
mortar. The front is tinted where there is freestone 
and black brick. The caps and sills on the sides are 
all freestone, and also all chimney caps. The cornices 
and front gable ornaments are made of galvanized iron, 


floors. The building, when completed, will have 
American plate glass in front and on the side of the 
first story. 

The cost complete, with freestone sidewalk and all, 
was $23,000. 

oo 0 
Clay Rooting Tile, 

In a recent number of the Brick, Tile, and Metal 
Review, we find the following account of the manufac- 
ture of roofing tile as-carried on at Akron, Ohio. Or- 





shape, and then to press it into the required shape. The 
pressed tiles are removed and set in piles to dry. Dry- 
ing takes about two weeks in a steam heated chamber, 
as the oil used in the pressing of the clay hinders the 
escape of the water. 

‘“They are finally piled in loose order in a kiln to a 
depth of about 6 ft., and subjected to a light burn. 
The kilns employed are circular down draughts. The 
ware is of several classes. Shingle tile, which are more 
like shingles than anything else, are slabs of burnt clay 
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THE NEW MASONIC TEMPLE AT NEWPORT, KY. 


The roof is best Virginia black slate. The fourth floor, 
over the main hall, is carried by two iron box girders, 
weighing 84¢ tons each, and manufactured by the Key- 
stone Bridge Co., of Pittsburg, Pa. 

The second floor will be occupied as Offices. The 
third and fourth floors will be occupied by the Masonie 
fraternity of Newport, Ky. The building is finish- 
ed in Southern yellow pine and black walnut, oiled, 
varnished, and rubbed down with pumice stone and 
oil. 

The floors are all double and deadened. The top floor 
is tongued and grooved yellow pine, and no board is over 
three inches wide. The joists are all poplar. There is 
a cornice around the ceilings of the third and fourth 


dinary brick clay is used. ‘‘ The grinding and temper- 
ing is done in tracers, such as used for sewer pipe. 
When tempered, whatever is put into the cylinder is 
forced out at the end of the stroke in a series of parallel 
plates, about 6in. wide by % in. thick, and extending 
along until cut up in lengths. Considerable oil is used 
to keep the clay smooth and to keep the freshly pressed 
plates from sticking. These plates are adjusted, one 
after another, on a series of disks arranged on the cir- 
cumference of a circular revolving disk. This disk 
moves through one-sixth of its circumference at astroke, 
boring in succession each plate of clay spread out on 
its table under a compound piston. This piston is ar- 
ranged to cut off the edge of the plate in a symmetrical 





126 in. x 3gin., with holes in proper places for nailing 
them to the roof. Their uses are as nearly like those 
of areal shingle as well can be. About 5in. of each 
tile are exposed to the weather. Theso-called ‘diamond 
tile’ are made to hook into each other, but are also 
supplemented by nails. They are more ornamental 
than the shingle tiles, but as they are more dependent, 
on each other for support, they are not so durable or 
strong. One of the chief objections to a tile roof is its 
weight ; a 1) ft. square of plain shingle tile weighs about 
1,100 pounds, and the same area of diamond tile weighs 
from 650 to 850 pounds. The advantages claimed for 
them are durability, beauty, and immunity from dan- 
ger by fire or lightning.” 
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A DWELLING FOR $5,600. Special Features.—Open fireplaces are provided in|a very solid mass. The sewer is made of cement pipe 

Our evgraving shows a dwelling for $5,600, the gen-| the parlor, dining room and library, also in one cham-|and was laid wrong end to, 7. e., with the hub ends to- 
eral dimensions of which are: Front, 33 feet 10 inches ;| ber on the second floor. The attic is entirely finished. | ward the street. The sewer was only six feet deep and 
including bay window, 38 feet 8 inches ; side, 48 feet 6; There isa cellar under the whole house. the joints were not made perfectly, some being only 


inches, not including piazza. half cemented. The roots extended out into the street 
For size of rooms see floor plans. and for a distance of 40 feet into the house, 7. e., 40 feet 
Height of Stories.—Cellar, 7 feet ; first story, 9 feet} A Milwaukee correspondent of the Eng. and Buil. |from curb. They were both inside and outside the sewer 
6 inches ; second story, 9 feet; attic, 8 feet. Record reports a case of the roots of a tree stopping up | and followed it in the trench for 20 feet inside the cellar. 
Materials —Foundation, stone; first and second sto- | asewer, which was recently found by a Milwaukee plum- = 
ries, clapboards ; gables, shingles; roof, slate. ber. 
Cost.—Complete, including mantels and hot air heat- 
er, $5,600. 











A Sewer Stopped by Tree Roots, 


Being unable to clear the sewer from the cellar,| A MASTODON’ 
it was dug up outside and found choked up solid with 


ee 
s tusk, four feet long, has recently been 
placed in the public museum in Milwaukee. It was 


tree roots. ‘Che roots were matted together and made!found at Dover, Wis. 
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A DWELLING FOR $2,900. 





Special Features.—This house may be heated by a| The building is to be of Zanesville pressed brick, 


The dwelling herewith illustrated measures as fol-|furnace. There is a fireplace in the dining room. The | with Kentucky blue sandstone and terra cotta trim- 


lows : Front, 30 feet over all; side, 36 feet 6 inches, | attic has two bed yooms. 


exclusive of piazza. The floor plans show the sizes of | Whole house, 
the rooms. 

In height, the stories are: Cellar, 7 feet; first story, 
9 feet ; second story, 8 feet 6 inches; attic, 8 feet. 


A RESIDENCE AT CHATTANOOGA, TENN. ing room in the same materials; the parlor, library, 
We herewith give drawings of first and second floor | and family room, in mahogany; also.the, second floor 


There is a cellar under the | mings, and will cost $20,000, 


The interior finish will all be hardwood : the hall 
will be finished in quarter-sawed white oak ; the din- 


Materials.—Foundation, stone ; first and second sto- | plan and perspective of a residence in Chattanooga for | chambers, mantels, arches, screens, etc. 


ries, clapboards; gables, cut shingles ; roof, slate. 


Cost.—$2,900, not including furnace and mantels. H. Floyd, of same place. 
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Mr. D. J. Chandler, of which the architect is Mr. W.| The design displays originality and merits which we 


think will °e interesting to uehitects and builders. 
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Cellar PLAN. 


Two Dwellings at Orange, New . 
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A HOUSE COSTING $7,000. | 

The general dimensions of the dwelling here illus- 
trated are: Front, 42 feet, exclusive of bay window; 
side, 47 feet, exclusive of piazza. 

Size of Rooms.—See floor plans. 

Height of Stories.—Cellar, 7 feet; first story, 10 feet ; 
second story, 9 feet 6 inches ; attic, 8 feet. 

Materials.—Foundation, stone ; first and second sto- 
ries, clapboarded ; roof, shingles. 

Cost.—$7,009, without furnace and mantels. 
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FIRST FLOOR. 


Special Featuwres.—This house is designed to be 
heated by a furnace. Fireplaces are provided in din- 
ing room, library, parlor, and four chambers. Attic 
finished. Cellar under the whole house. 

0 
A Handy Furniture Polish. 

Make a mixture of olive oil one part and vinegar 
two parts. Apply it to the furniture with a Canton 
flannel cloth. Rub dry with another cloth of same ma- 
terial. A housekeeper who uses this polish on the 
finest varnished furniture says it has no equal. 


Architects, Clients, and Builders, 


tract between the employer and the architect, not 


It is a principle of law and equity that an agent is | communicated to the builder, that the outlay shall not 


Where, therefore, an 


engineer (and this case again equally refers to an 
architect) entered into a sub-contract with the con- 














not allowed to make any profit out of the agency, | exceed a given sum, and the builder is, by the contract, 
without the knowledge and consent of his principal, | subject to the orders of the architect as to what works 
beyond his proper remuneration ; and any sums of 
money so obtained by an agent from any other source 
must be accounted for to the principal, who may claim 
it as money received to his use. 


he shall execute, this agreement is not binding upon 
the builder, and such restriction of the architect’s 
authority by contract, as agent for the employer, can- 
not in any respect prejudice the builder’s rights, 


And in order to enable the employer to claim the 


benefit of a proviso that the architect was to arbitrate 
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A HOUSE COSTING $7,000. 


tractor without the knowledgeor consent of the em- 
ployer, it was held that any surreptitious dealing be- 
tween the contractor and the engineer was a fraud, 
and entitled the defrauded employer, if he came in 
time, to have the contract which was entered into 
without his knowledge or consent rescinded, and to 
refuse to proceed with it in any shape. So, on the 


‘other hand, the architect should not, without the 


knowledge of the builder, enter into a contract or en- 
gagement with the employer. If, besides the contract 
between the employer and the builder, there is a con- 


















bed room 
14.2" 201" 





POO LL... 20 
M4 | 


bed room 


TE ERX ae 


i] 





bed yoom 


| ZL} 
Feat 


at bathroom ff 


i} 
A Rae) 
c-* i ee | 
s 


ae 


bed room 
\X.0" \6.5" 







SECOND FLOOR. 


in all matters between him and the builder, it is essen- 
tial that the fact of such a contract as above mentioned, 
between himself and the architect, should have been 
communicated to the builder, and distinct notice of 
such an engagement given to him previously to his en- 
tering into any contract, as otherwise the architect 
would be put in a position of undue bias. 

If, however, the builder was aware of the agreement 
between the architect and his employer, and of the 
fact of the architect’s interest in consequence, the 
builder would be bound.—Zhe Architect. 
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The Mortimer Apartment House, 

The Mortimer apartinent house, in Minneapolis, was 
burned on the morning of the 7th of November, the fire 
lasting only about thirty minutes. It was in course of 
construction, the work being just ready for the plaster- 
ers. When completed, it would have been one of the 
largest and finest apartment houses in the West. It is 
described as of modern design architecturally, and 
would have cost complete and furnished $240,000. 
There were three hundred and thirteen rooms, sixty- 
three halls, and two hundred and fifty closets. It was 
seven stories high, with a basement, constructed of 
Kasota stone, red pressed brick with Bayfield sandstone 
trimmings. It was to have been fire-proofed with pat- 
ent stiffened-wire lath. The 
main entrance on 13th Street 
was of Bayfield sandstone, the 
steps and platform being of 
pink. Kasota stone, each step 
fourteen feet long, wade in 
one piece. The interior was 
to have been fitted up with 
all modern appliances. Two 
Hale hydraulic passenger ele- 
vators and one freight eleva- 
tor were to have been put in, 
and steam heat, with incan- 
descent lights, were to have 
been used. Electric belis, a 
telephone and messenger boy 
service on each floor, and 
mail chutes from each hall to 
the main floor, were also 
among the appliances design- 
ed to have been used in the 
building. 

There is much severe com- 
ment among architects and 
contractors in regard to the 
house. It is claimed that 
from the architectural nature 
and design of the building 
it must have been a death 
trap at the best. Its internal 
structure was of wood almost 
exclusively, and it was so high 
as to be beyond the reach of 
the department in ease of 
fire. The walls were of the 
weakest character, as was 
proved by their early giving 
way. As a whole, the struc- 
ture is severely condemned 
by competent authority. 
However, in justice to Mr. 
Hoover, the architect, it must 
be said that so long as he 
eomplied with the wishes of 
his principal and the city 
ordinances, he should not be 
censured. Nor is it clear that 
Mr. Mortimer should be blam- 
ed for the erection of a build- 
ing not open to criticism as 
in violation of the building 
laws. The discussion of the 
building and the testimony of 
the city officers show that 
the law was complied with in 
every particular, and that 
official inspection had been 
frequent and thorough. 

But the question of allow- 
ing the construction of such 
buildings arises. It is an ap- 
parent fact that in fighting 
fire in such structures the de- 
partment of any city the size 
of Minneapolis or St. Paul is 
inefficient. It hecomes a very 
serious question whether the 
erection of any building for 
apartment purposes more 
than six stories in height 
should not be prohibited, ex- 
cept it be strictly fire-proof. Had the Mortimer house 
been co:upleted and filled with tenants, the loss of life 
in case of the destruction of the building by fire must 
inevitably have been horrifying. It is the duty of the 
authorities to prevent such disasters by prohibiting 
their causes. The destruction of this modern shell 
should direct the attention of the public to the subject 
so forcibly as to cause action to be taken looking to 
the proper regulation of the construction of apart- 
ment houses.—lV. W. Architect. 

Papp —> + + 

POWDERED glass is largely taking the place of sand 
in the manufacture of sandpaper. It is readily pulver- 
ized by heating it red bot and throwing it into water, 
the finishing being done in an iron mortar. By the 
use of sieves of different sized meshes, the powder is 
separated into various grades, 
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Sewer Poison. 

How shall one know when he is poisoned by sewer 
gas? isa question frequently asked. Dr. Hun, in the 
Medical News, says that he has earefully studied 
twenty-nine cases, and thinks it probable that the fol- 
lowing condition may result from sewer gas poisoning : 
Vomiting and purging, either separately or combined ; 
a form of kidney trouble; debility, in some cases in 
which the heart is especially involved ; fever, which is 
frequently accompanied by chills ; sore throat, whicb 
is frequently of a diphtheritic character ; neuralgia. 
These conditions may occur separately, but are fre- 
quently combined, and it is especially common for the 
fever to be associated with the other forms of sewer gas 


Alans | 





























BRISTOL CATHEDRAL, 

An Augustinian monastery, founded by Robert Fitz- 
bardinge in 1142, had its chureh, of Norman architect- 
ure, to which additions were made in the early English 
period. When Edinund Knowle was abbot. from 1306 
to 1332, the Norman choir was replaced by that which 
now exists. His successor, Abbot Snow, built the 
chapels on the south side of the choir. Abbot New- 
land, between 1481 and 1515, enriched the transepts 
with a groined roof and with ornamental work of 
the decorated Gothic style, and erected the central 
tower. Abbot Elliott, who followed Newland, removed 
the Norman nave and aisles, intending to rebuild them ; 
but this was prevented by his death in 1526 and by 
the dissolution of the monas- 
tery a few years afterward ; 
he completed, however, the 
' vaulting of the south tran- 
sept. The church remained 
with a nave, and otherwise 
incomplete, until the modern 
restorations ; after which, in 
1877, it was reopened with a 
special service. Messrs. Pope 
», & Bindon, of Bristol, were the 
_ architects employed. The 
exterior, of which we give an 
illustration, viewed from St. 
Augustine's Green, or Upper 
College Green, is not very 
imposing; from the Lower 
Green there is a good view 
of the central tower and the 
transept. The height of the 
tower is but 127 ft. It is of 
perpendicular Gothic archi- 
tecture, but the piers sup- 
porting itare Norman. The 
interior presents many fea- 
tures of interest. The cluster- 
ed triple shafts of the piers in 
the choir, with their capitals 
of graceful foliage, the lofty 
pointed arches between them, 
and the groined vaulting, 
have much beauty. The 
chancel is decorated with tra- 
eery of a peculiar pattern. 

The Abbey of St. Augustine 
at Bristol was surrendered to 
King Henry VIIL in 15388, and 
became, in 1542, the cathedral 
of the new Episcopal see then 
created. The first Bishop of 
Bristol, Paul Bush, was de- 
prived of his see by Queen 
Mary, being a married clergy- 
man and refusing to part with 
his wife. Bishop Fletcher, in 
Queen Elizabeth's time, after- 
ward Bishop of Worcester 
and of London, was twice 
married, at which this queen 








A WINDOW IN THE CATHEDRAL OF MURCIA, SPAIN. 


likewise expressed her dis- 
pleasure. He was father of 
Fletcher, the dramatic poet ; 
and he is said to have been 
one of the first English 
smokers of tobacco. Among 
_noted Bishops of Bristol were 
Bishop Lake, afterward of 
Chichester, and Bishop Tre- 
lawny (Sir Jonathan Trelaw- 
ny, Bart., of Cornwall), two 
of the ‘‘seven hishops” im- 
prisoned for disobeying an 
illegal order of James II. 
‘‘And shall Trelawny die? 
Then twenty thousand Cor- 
nishmen will know the reason 
why.” But the most eminent 
was Bishop Joseph Butler, the 
author of ‘‘The Analogy of 
Natural and Revealed Reli- 
gion” and of the ‘* Sermons 


poisoning. Finally, in cases of sewer gas poisoning, |on Human Nature.” He was born at Wantage, in Berk- 


there is one group of symptoms which is almost always 
prominent, and these symptoms are loss of appetite, 
drowsiness, extreme prostration, and a dull, unpleasant 
feeling in the head ; and whenever this group of symp- 
toms occurs, not as the result of an attack of acute 
disease, but as a chronic condition, a suspicion is justi- 
fied that the patient is exposed to sewer gas infection. 
More or less satisfactory evidence has been adduced 
that the following diseases may result from sewer gas 
poisoning : Zymotie diseases, such as typhoid fever ; 
pneumonia, diphtheria, cholera, dysentery, cerebro- 
spinal meningitis, erysipelas, and scarlet fever ; a 
condition of asphyxia which, in its severe form, is 
characterized by coma, convulsions, and collapse ; 
puerperal fever, abscesses, lymphadenitis, and possi- 
bly acute aural catarrh.— American Analyst. 





shire, and was educated as a Nonconfermist. He was 
Bishop of Bristol from 1738 to 1750, when he was 
translated to Durham. In 1886, the see of Bristol was 
joined with that 6f Gloucester ; and the Right Rev. 
Drs. J. H. Monk, ©. Baring, W. Thomson (now Arch- 
bishop of York), and C. J. Ellicott have been Bishops 
of Gloucester and Bristol.—J/lustvated London News. 
pe ROR ies VES ae 
New HAVEN, Conn.. was invaded by a flock of birds 
one evening recently from 9 to 11 o’clock. Thrushes, 
linnets, eatbirds, and even humming birds thronged 
about the electric lights, and many of them entered 
stores and dwellings and were caught. The only ex- 
planation offered was that flocks of these birds flying 
southward were attracted by the bright electric lights, 
and foolishly stopped in their long journey. 
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BRISTOL CATHEDRAL. 


January, 1888. 
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METALLIC ROOFING, 

The National Sheet Metal Roofing Company, of New 
York City, have had great success in introducing the 
Walter's patent metallic shingle and their roofing sun- 
dries, of which we give several illustrations in this con- 
nection. They are extensively used, and can be found 
on buildings in a great many of our towns and cities. 
Among some of the prominent buildings on which they 
are used may be mentioned: St. Cecelia’s Church, 
106th Street and Lexington Avenue, New York City; 
Bristol County Jail and House of Correction at New 
Bedford, Mass., with copper shingles ; Institution for 
the Edueation of Deaf and Dumb, Jacksonville, Il1.; 
Woodstock College, Woodstock, Md.; Loyola College, 
Baltimore, Md.; Marine Barracks, Navy Yard, Pen- 
sacola, Fla.; Colorado State Insane Asylum, Pueblo, 
Colo.; Insane Asylum, Fort Steilacoom, Washington 
Ty. The Savannah, Florida & Western Railroad use 
them largely, and private buildings in every town of 
importance in the United States and Canada. 

















In the eut of the dwelling shown herewith the main 
roof, porches, and turret are covered with the com- 
pany’s standard 10 x 14 tin shingles; the gables and 
belt courses with their Queen Anne shingle; and the 
ridges, hips, gable edge, and valleys are lined with 
metal manufactured for such purposes by them. 





COOPER’S PATENT QUEEN ANNE METALLIC SHINGLES, 


Their Queen Anne shingles are joined by the use of 
the Walter’s patent lock, which feature has revolution- 
ized the art of metal roofing when applied to buildings 
haying a pitch equal to the ordinary shingle roof. 

The Walter’s lock consists of two parallel corruga- 
tions with a gutter between them, and a nailing flange 





the value of a dwelling much more than the difference 
in cost between this and an inferior class of material. 
The roof of a well constructed house is second only in 
importance to its foundation, for upon it depends 
the preservation of the entire superstructure, and 
should be made the subject of like care at the time of 
building. 





METAL RIDGE CAP. 


All interested in building should send to the National 
Sheet Metal Roofing Co., 510 to 520 Hast Twentieth St., 
New York, for their recent catalogue, which is fully 
illustrated, showing all of their roofing sundries, and 
giving much valuable information, and which they 
will be pleased to mail free to any address. 

Dg eet 
Boiling Bricks in Tar, 

The coating of brick and wooden structures with coal 
tar, asa rough and ready means of preserving them 
from the action of damp, has been common from the 
earliest days of the gasindustry. It has also been usual 
in chemical works to protect the stones used in the con- 
struction of acid tanks, ete., by a preliminary soaking 
in heated tar. But the great improvement in strength 
and impermeability to moisture which results from the 
simple operation of boiling bricks and stones in yas tar 
is certainly not so generally known as it should be. 
Professor Lunge, in the new edition of his work, ‘‘ Coal 
Tar and Ammonia,” draws attention to the subject, 
and indicates several useful applications. He points 
out that drain and roofing tiles, which are quite porous 
and brittle as they leave the kiln, may be rendered ab- 
solutely water tight and much stronger by immersion 
in a bath of hot tar. Building stones are also greatly 
improved by similar treatment ; and for many purposes 
the dead black color which results is an advantage 
rather than an objection. The tar should be deprived 
of water and its most volatile oils ; and to produce good 
results, the bath must be maintained at a temperature 
of at least 100° C. The articles to be treated should be 
thoroughly dried, and allowed to remain in the tar for 
some time.—J/ndustries. 

—______—_—_+2+e—____—_ 
“UNIQUE” SCREW-HOLDING SCREW DRIVER. 

Every one using screw drivers has doubtless experi- 
enced great difficulty under certain circumstances, and 
in particular places, in holding the serew until well 
started, and can well appreciate the tool we illustrate, 
although it must be seen and used to understand all 
there isin it. It is made of best steel and tempered in 
the most careful manner, and the handles are held fast 
to the blade by a screw through the tang, so the handle 
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The Wooden Railways of the United States, 
The Northwestern Lumberman gives the following 
table of the various logging railways of this country : 
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These roads for the most part are made of wood, 
consisting of longitudinal poles or timbers, and the 
ears and locomotives that run on them are provided 
with grooved or double-flanged wheels. They are the 
cheapest form of railway. The estimated aggregate 
amount invested in these roads is close on to twelve 
millions of dollars, itemized as follows : 


423-Jocomotives at $4,000. ..... 2000 -scsececee coves, $1,712,000 
BIS2 Cara, Ab BIG. sive cicec scajses ci.co nen sewanisbastese 777,300 
2,288 miles roadbed and track, at $4,000........... . . 9,152,000 
Total iss via< sect cy ww ate vied oft. Sintemiennee ae a $11,641,300 





Prevention of Fire in Theaters. 

A new theater was opened recently at Odessa, in- 
which special precautions have been taken for safety 
from fire. The auditorium, which accommodates 1,800 
people, can be entirely separated from the stage by an 
iron curtain which can be lowered in from fifteen to 
twenty seconds. The auditorium is heated by hot air, 
and the remainder of the building by hot water. The 
theater is entirely lighted by electricity, the dynamos 
and engines being situated a mile distant. Water is 
laid on all over the theater. In the lower parts it is sup- 
plied direct from the town reservoirs, and in the upper 
parts from three iron tanks on the roof, which are fed 
by a steam pump. The stage, which accommodates 
five hundred people, is not only separated from the au- 
ditorium by the iron curtain, but also from the back 
premises by automatic iron doors leading into fire proof 
corridors, which in their turn are also separated from 
the dressing rooms by iron doors. The flooring of the . 
whole building is made of iron. 2 

0 
House Heating. 

The E. N. Gates system of heating by hot water cir- 
culation is receiving the indorsement of many archi- 
tects. Its simplicity, positive heating, and economy in 
fuel commend it to those thinking of home comforts, 

Their manufactory has been removed from Spring- 





































































WALTER'S PATENT STANDARD METALLIC SHINGLES. | 


at the side of the gutter through which it is nailed to 
the roof of a house, and on the other side a broad cor- 
rugation which forms a seam with another shingle of 
like construction. 

One of the most important features covered by their 
patents are the corrugations at the upper end of the 
plates, which consist of two or more corrugations or 
dams extending continuously across the top of each 
plate for the purpose of preventing water being blown 
upward underneath the lower edges of the overlapping 
shingle, and tue bracing corrugation, which is highest 
at the center. tapering to each side, which stiffens the 
lower edge and causes it to‘lie close to the surface of 
the underlying plate. 


| mention. 


cannot get loose or the blade put out, The Alford & 
Berkele Co., 77 Chambers Street, New York City, are 
the sole agents, and this screw driver is meeting with a 
rapid sale. 
—_______—__++0+e_____\_ 

El Anunciador, a Spanish monthly, published by 
The Dumont Co., New York, and devoted to the inter- 
ests of American manufacturers, deserves honorable 





Though publisbed but two years, yet by its large 
and earefully selected circulation in Mexico, Central | 
and South America, and the West Indies, it has secured | 
valuable business for its patrons. 

Manufacturers who are seeking increased trade in 





In addition to durability and fireproof qualities, this 
shingle has considerable artistic effect, which enhances 


those countries should not hesitate to give it their 





support. 


SHOWING CLUTCH DISENGAGED FROM SCREW. 


field to Fitchburg, Mass., where commodious offices and 
testing rooms have been fitted up to accommodate their 
rapidly increasing business. They will be pleased to 
furnish any desired information regarding the heating 
of buildings by hot water circulation. 
——_——=>+ o> a —_———— 
The New York Safety Dumb Waiter, 

The Edward Storm Spring Co, of Poughkeepsie, N. 
Y., are meeting with great success in introducing the 
New York safety dumb waiter. The fixtures are sold 
by the hardware trade generally, but can be bought 
direct from the manufacturers. We have called atten- 
tion heretofore to the excellent qualities of this dumb 
waiter, and would advise all interested to write for the 
illustrated pamphlet, which will be sent free to all ap- 


| plicants. 
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‘oir COpper Weather Vanes| 


GILDED WITH PURE GOLD. 
TOWER ORNAMENTS, CHUACE CROSSES, FINIALS, ETC. 
= Vanes made from any 
Drawing or Design on 
Short Notice. 


T. W. JONES 


SUCCESSOR TO 
CHAS.C. BRIGGS, 

Vv. W. BALDWIN, 
Removed from 213 Pear! 
Street to 
168 Front Street, 
Near Maiden Lane, 
NEW YORK. 
Tllustrated catalogue of over 250 designs, mailed 


to any address on receipt of » two cent stamp, 
half she postage. 
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creosote, 


CEO. W. MARBLE, Sole Manu” 
facturer of THE ACME WRENCH, 


The best made, all steel, and warranted, 5 sizes. 
e/ 28 to 32 South Canal Street, Chicago, U. 8. A. 


The price is 75 cents a gallon for any color. 


Sample Boards of Colors. 


+ DEXTER BROTHERS’ ENGLISH SHINGLE STAINS +} 









Are made of the very best English Ground Colors, and contain no benzine, water, or 
They have been thoroughly tested by some of the best Architects in the country 
during the past three or four years, and the colors are more lasting than any other stain. 
We would advise Architects to specify Dexter 
Brothers’ English Shingle Stain, and note the number on the Sample boards. — 

DEXTER BROTHERS, 55 ad 57 Broad Street, Boston, Mass. Send for circu:ars. Ransome, 402 MontgomerySt., S.F.Cal. 








| |ARCHITECTS 


SHOULD ALWAYS SPECIFY 





ueller’s WATER PRESSURE Revulators 


to insure against the bursting of pipes and to pre- 

serve a uniform pressure throughout the build- 

ing. Write for illustrated catalogue and prices. 
H,. MUELLER & SONS, 

220 and 222 East Wain St., Decatur, Ill, 


ATT RIGRTS TOR SALE. 


APPARATUS FOR BUILDING 


GONGRETE SULLDINGS AND WALLS, 


County Rights, $50. State Rights, $500. 
See descriptive notice in ScI. AMERICAN, May 22, 1886. 
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Send for 





THE GREAT AMERICAN PIPE COVERING 





STEAM GAS «ax> WATER 
—= PIPES —=—— 


1\ Veeco ROL \ FRONT »* ORANGES 


Si ack woes use a ak a 
PATENTED IN UNITED STATES AND 
i<— 





cama WILMINGTON.DEL. 


These coverings beyond question are the best non-conductors of heat known to the scientific world. They 


[ Se 


are easily applied, very durable, and indestructible. Recommended by Engineers and Architects. 


INSULATION OF HEAT. PROTECTION AGAINST FROST. 
FREEDOM FROM RATS, MICE, AND INSECTS. 


Many good Heaters have been condemned and thrown away for not giving a supply of hot air, 
when the fault was in the uncovered pipes in the cellar wasting the heat, which could have been saved 
with J. F. Wood & Co.’s Great American Pipe Covering. : 

It sends the heat where wanted. It protects the woodwork near from fire. Itis a great saving 
infuel. It prevents water and gas pipes from freezing. It prevents the condensation of steam. Fire 
and water have no effect on them. They do not powder down, char, nor crack. ‘They are cleanly in 
application. They are neat and regular inappearance. They are applied to pipes without the use 
of paste or cement of any kind. Send for Catalogue and Price List. 


Architects, + Builders, + and + House + Owners 


Should use our Lead Covered Electric Con- 

ductors and Cables for circuits for Electric Call ‘ O° oO OCD 
Bells, Annunciators, Electric Gas Lighting, Incan- “WS Scyss ar 

y descent Lighting, or for communication between Residence and 
Stable, etc., and avoid the vexation and inconvenience of broken, 
leaky, or grounded circuits. Our Cables are moisture proof and can be em- 
bedded in the plaster walls, while the flat cableis specially adapted for arrang- 
ing along the wainscoting, and staining to match. They are permanent, reliable, and economical. 


ouandard Underground Cable Co. 


TOO GENERAL OFFICES: me 
(QE No. 108 PENN AVENUE, PITTSBURGH, PA. 


& 


° Branch Offices: 


Telephone Building, Cortlandt St,, New York. G@. L. Wiley, Manager. 
139 Kast Madison Street, Chicago. F. E. Dehenhardt, Manager. 


MANUFACTURERS OF 
The WARING ANTI-INDUCTION and BUNCHED CABLES, and 
ACHESON COMPOUND CABLE. 


For Telegraph, Telephone, Electric Light and Power, Underground, Submarine, and Aerial. 


Light Leaded Cables (containing one or more conductors) for use in Houses, or 
for connecting Residence and Stable, 


Insulated Line Wire, Underwriters’, Magnet, Annunciator, and Office Wi e. 
All Work Guaranteed. (Send for Illustrated Circular. 4} 


The Economy Combination 
Ee STEAM AND WARM AIR HEATER 


o_O SS pO a Bh == Bi = : 


ECONOMY WARM AIR FURNACES 


ARE PERFECTLY ADAPTED TO 


Warming Churches, Schools, Residences, etc. 
They are Guaranteed Durable and Econumieal. 







































































































































































SEND FOR NEW 72 PAGE CATALOGUE, giving full particulars, 
descriptions, and illustrations of 31 different styles and sizes of 
Heating Apparatus. 


Manufactured Solely by the 


J. F. PEASE FURNACE CO., 


The Combination Heater. — Syracuse, N. Y., and Toronto, Ont. 


_Eastern Agents,—Eart B. CHACE & Co., 206 Water St., New York; JoHN DEMAREST, General 
New England Agent, 112 Portland St.. Boston; W. H. FENNER & Co., Providence. 
Western Agents.—Apkins & HOFFMAN, Ii7 East Randolpb St., Chicago, Ill.; Goss HEATING 
AND PLUMBING Co., 703 Main St., Kansas City, Mo.; ARTHUR A. PonD, 35 Washington Ave. South, 
Minneapolis, Minn.; GAGE & HORTON Mere. Co., 1231 Olive St., St. Louis, Mo. 
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Solar Iron Clad. 


This is a Cast Iron Casing, lined with tin or galvanized iron, to 
prevent direct radiation of heat in cellar; four loose panels lift out, so 
as to give access to furnace for repairs or renewal, if necessary, with- 
out disturbing the Hot Air Pipes; it has sliding panels for feed door 
and smoke pipe to allow for expansion; it has also a dust flue and flue 
door for Damper. We claim this to be the most complete, durable, 
and convenient cold case made, equal in efficiency to Brick set, with 
much less room required and less expensive, besides the facility for 
access for repairs, without requiring, as in a brick set, so large a space 
to work in. It is much superior to the ordinary sheet iron casing, 
both for durability and efficiency. It is not necessary to remove the 
casing or Hot Air Pipe to clean out, or repair, or even renew or 
change the heater. 


The Leibrandt & McDowell Stove Co., 


PHILADELPHIA and BALTIMORE. 


Builders Edition, 





THE ‘‘IDEAL”’ 
PATENT TILE-LINED BATH-TUB, 
Perfection of Cleanliness and Durability. 
SUARPLESS & WATTS, Patentees, 
BAKER BUILDING, 

1524 CHESTNUT ST., PHILADELPHI . 


Send tor Illustrated Circular and References, 


Fine Office & Bank 
Fittings WIRE WORK. 
= A.H.ANDREWS & CO. 195 Wabash 

Ave., Chicago, and 686 Broadway, N. Y. 


The Great : 


Church LIGHT. 


Se 

FRINKE’S Patent Reflectors give 
the Most Powerful, the Softest, 
Cheapest and_the Beat Light known 
for Churches, Stores, Show W indows, 
Parlors, Banks, Offices, Picture Galler- 
ies, Theatres, Depots, ete. New and eles 
\gantdesigns. Send sizeofroom. Get 

circular andestimate, A liberal discount 
to churches and the trade. 

I. P. FRINK, 551 Pearl St..N. VY 













TL. MANASSE, 


IMPORTER AND MANUFACTURER, 


88 Madison Street, Chicago, Il. 
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Drawing Tools, Papers, Tapes, 
Chains, Colors, Inks, etc. 


Improved LEVELS for Builders and Tiling. 


Tilustrated Catalogues Sent on Application. 
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SANDERSO 
PRESSED BRICK CO. 























CHICAGO, ILL. 
Front & Ornamental 


Presceed Brick. 











The latest im- 
proved, i. e., the 
boss to Engineers, 
Architects, Build- 
ers, Contractors, 
Farmers, and all 
others requiring a 
low price Leveling 
Instrument for 
grading, measuring 
heights, squaring, 
or getting any de- 
sired angle. De- 
seriptive 
furnished on 
@ ceipt of stamp. 


circulars 
re- 


JOHN W. HARMON, 
65 Haverhill Street, Boston, Mass. 


oy ORNAMENTAL BRICK 


i Brick and Terra-Cotta fur- 
u nished from any design. | 
ia) Bricks for Arches ground to } 
suit any radius, 

Equal in Quality and Color 
} to Philadelphia Brick. 
JAMES H. BEGGS & CO., 

Wilmington, Del. 


H.W. JOHNS’ 
ASBESTOS: ~ 
LIQUID PAINTS. 


Asbestos Roofing, Building Felt, 
Steam Packings, Boiler Coverings, 
Fire Proof Paints, Cements, Etc. 
Samples and Descriptive Price Lists Free. 


H. \W. JOHNS MP’G CO., 87 MAIDEN LANE, N. Y. 











Screw Plates. 


Adjustable Die 






Seud for 
CATALOGUE | 
F. KF. F. 
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WELLS BROS. & CO., 


MANUFACTURERS OF 
Screw Cutting Machinery and Tools for Machinists’, 
Carriage Makers’, and Blacksmiths’ Use. 


WHENGUE 


Mention this paper. 


Srientitic American, Architects andl 












Foot, Hand, and Power 


MACHINERY, 


Lathes, Mortisers, 
Tenoners, Formers. 





Rip and Cross-Cut Saws, &c. 


SEND FOR PRICE LISTS. 








A 


154 Lake Street, 
CHICAGO. 





















































































































































RRUGATED IRON LATH 
THAN WIRE LATHINGyiNGS FOR PLASTER, 


RE RIGID AMPLE : 
CINCINNATI CORRUGATING C2 CIN T1LO. 
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Roo & CIRCULARS, ~SAM’L CABOT sot ManFR. 
>} SENDTO—— 70 KILBY ST. BOSTON. 
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FOOT-POWER MACHINERY. 


COMPLETE OUTFITS for CONTRACTORS and BUILDERS. | 
Machines for ripping, cross-cutting, scroll-sawing, mortising and 
{tenoning, forming edges, grooving, gaining, rabbeting, cutting 
dadoes, and turning. Builders use our Hand Circular Rip Saw for 
the greater portion of their ripping in preference to carting their , 
iopaher to a mill five minute’s drive from their shops. Thesame ° 
is true in regard to scrollsawing, mortising, tenoning, cutting stuff 
for drawers boxes, etc. Builders using these machines can bid 
lower and save more money from their contracts than by any 
other means. 5 
as) Read the Following Letters from Builders: “== 4 > 
ARENCE F. LEE, carpenter and builder, Morristown, N. J., says: oer have had one of your 
. Hand Circular Rip-Saws for about three months, and am much pleased with it. Have done the 
\ ripping for 15 houses in that time, which is over forty miles through inch boards. Have ripped 
~~ a8 high as 3-inch plank, Table is also good for rabbeting; having rabbeted all jambs 
z{ and sawed all drips for 200 windows.” b 3 
s? ALEX, SHIELDS, Lima Obio, says: ‘‘A few days since we had some 150 small drawers 
NW to make for adrug store; the steam power mill wanted 50 cents each for making them. 
| With my foot power machinery I made them,and saved$25above good wages on the job. 
| If desired, these machines will be sold ON TRIAL. 
“Faken can have ample time to test them in his own shop and on the work 
Rockford, Wil. 





es them todo. Descriptive Catalogue and Price List Free. 
...-Ruby St., 


HAS F aeeT L oe FULTON ST. 


WNew York. 


Silver Medal on Tools Awarded by Amer. Inst. 1886. Medal * Superiority ’’ for 


W. F, & J. Barnes’ Workshop MACHINERY. 
New York Agency. 


Patent Foot Power Machinery ! © 


The Latest and Most Improved a ( = 
= — 


Factory Prices. 







Scroll Saws, Circular Saws, 
Lathes, Mortisers, Etc. 


THE “ACME” CIRCULAR SAW 


For Foot or Hand Power. 
Suitable for various kinds of work, in 
Cutting-off, Ripping, Mitring, Rabbeting, 
and Grooving, and with the addition of the 
extra attachments, Scroll Sawing, Boring, 


etc. 
Price, with two 7-inch Saws, $40. 


“Diamond” Mortising Machine. 


Will mortise 4 to 1 inch wide, 3 inches 
deep, and with the addition of the Diamond 
Adjustable Tenoning Tool, 
cut Tenons ig to % in. thick, 
3in. wide. 

Price, with 3 chisels, 

$25 
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Machines on Trial. 
Catalogue Free, ; 


* Seneca Falls Mfg. Co., 


276 Water Street, 
SENECA FALLS, N. Y. 


SH, Carpenters’ & Builders 



















































































MANUFACTURED BY 


‘POST & COMPANY, |cusuman Bros. 


& CO., 
BOSTON, MASS, 


All Shades and Upholstery Goods at 
Bottom Prices, 


LYON & HEALY 


Strate & Monroe Srs., Cuicaco, % 
will mail, free, their newly enlarged y 
Catalogue of Band Instruments, 
Uniforms and Equipments, 400 
Fine Illustrations describing every 
articie required by Bands or Drum 
Corps, including Repairicg Mate- 
tials, Trimmings, etc. 

Contains Instructions for 
Amateur Bands, Exercises and Scales, 
\.4Drum Major’s Tactics, By-Laws, and a 
Selected Lit of Band Music. 





















./E. & H. T. ANTHONY & CO., 


591 Broadway, N. Y. 


Manufacturers and Importers of 


PHOTOGRAPHIC 


INSTRUMENTS, 
Apparatus and Supplies, 


OF EVERY DESCRIPTION. 


Sole Proprietors of the Patent 
Detective, Fairy, Novel, und 
Bicycle Cameras, and the Cele- 
brated Stanley Dry Vlates. 

Amateur Outfits in great varie- 
ty from $9.00 upward. Send for 
Catalogue or call and examine. 


= §=-More than Forty Years Estab- 
lished in this line of business. 















ESTABLISHED 1854. 


-|DEVINE’S STEAM BOILER WORKS, 


Marine, Locomotive, Tubular, House, and 


(” GREENHOUSE BOILERS. 


WROUGHT IRON HOT WATER BOTLERS 
A SPECIALTY. 


Manufactory, 381 to 393 S. Canal Street, Chicago. 
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The above cut is of Greenhouse Boiler, meeting 


with universal success wherever placed. Estimates 
gladly furnished for any capacity. 


PETER DEVINE, 
387 S. CANAL ST., CHICAGO. 


PAIR VALVE. 


For STEAM COILS 
ald RADIATORS 


Direct and Indirect. 
























Most Simple and 
Reliable Air Valve 
Made. Nothing to 
Cet Out of Order. 
Has No Movable 
Piece. No Loose 
Thimbles to Fly Off, 
Every Valve is Thor= 
oughly Tested, and | 
Warranted to Give 
Satisfaction. | 



























































Manufactured by 


. Thos. L. McKeen, | 


EASTON, PA, 
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IMPORTANT MALLORY’'S > 


To Architects, Builders, House-Painters, Decorators, Boat-Builders 


and Yachtsmen desiring an extremely durable Finish tor Wood. oI A N D) A Ry) SHE T] ares E R W () R K E R 
Are superior to any Var- R 9) S = i 3 E R C S For all classes 


Inside Work, 



















Opens and closes the blinds without raising the window. 
nishes or Wood-Finishes in 


the market, for the follow- 
ing reasons, viz. : 

They possess more 
body, higher luster, 


Automatically locks the blinds in any position. 





Sar Wicitdiatercntvdares Best and cheapest blind hinge. 


bility, use No, 2 ELAS. 
TICA FINISH, 


For 


Incomparable for strength, durability, and power. 
Can be applied to old or new houses, of brick, stone, or wood. 


Send for Illustrated Catalogue to 


greater resisting pro- 
perties to atmospheric 











influences, action of — Outside Work, F } B Me i y FLEMINGTON, NEW JERSEY, or 
ae I IEEE, > 

water and alkali, are RECISTERED Requiring extreme rans ' a Or") ) 60 LIBERTY STREET, NEW YORK. 

more elastic, will not . durability, use No. 1 : - Es Paes 24 =. 

scratch or mar white, - F i j S HE =) ELASTICA FINISH. zi . > = — = . a3 Ee 





and are mers durable, NO.| 1 fo By 4 - — 


WORKS: Manufactured by 


7asez30 Bact 13m Sects | STANDARD VARNISH WORKS, 


733-739 East 13th Street, 
199-207 Avenue D. 
D. ROSENBERG & SONS, 
Office, 207 Avenue D, NEW YORK. 


Send for Samples and Full Particulars. 

































Epwry Ler Brown, Pres’t. 























WOODWORKING TheWestern Sand Blast Co, 
Ornamenters of Glass for 
MACHINERY, VESTIBULE DOORS, 
TRANSBSOMS, 
PLANERS AND | BANK & OFFICE COUNTERS, 
MATCHERS, Manufacturers of Advertising 


ass Signs. 
Sand Blast & Embossed Rail- 
road Glass a specialty. 
N.W.0or. Clinton &JacksonSts., 


CHICAGO, ILL. 
Telephone 4085, 





PONY PLANERS, a, 
Hand Matchers, ey 
Solid Pilate and { 
_SEGMENT S 
RE-SAWS. 


CONNELL & DENCLER, Rochester, N.Y. 


BRAY & BRECK, 
inl 


Ceeiee’ Stained Glass Works 


HENRY MAURER & SON, 35 and 37 Province St., 


MANUFACTURERS OF 


FIRE~-PROOF MATERIAL 


Of every description. Hollow Brick made of Clay for BOSTON, MASS. 
Flat Arches, Partitions, Furring, ete. Porous 
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“WILLIAM WILLER, SOLE MFR. 
care eve © Ni MILWAUKEE WIS; 
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Clark's New Drying Exhaust and Ventilating Fans. 
PATENT ADJUSTABLE WINGS. 
Capacity Quickly Increased or Diminished. 
Self-Oiling Bearings. Light Running. 


Durable. 
PRICE LIST FREE. 


GEO. P. phe (Box A), Windsor rors Ct. 





4 Terra Cotta, Fire Bricks, etc., etc. 
Office and Depot, 420 East 23d St., New York. 
Works, PERTH AMBOY, N, J. SEND FOR 
Kllustrated Catalogue and Price List, 


WOODWORKING). M. stuTZMAN, 181 William St., New York. | —— —- 
MACHINERY 


and ‘I'ool Stamps, | “PHILLIP SEMMER & COMPANY. 
FOR 


Dies, Burning S PLATE SHEET & LOOKING GLASS Deni 
Chair, Furniture and 


ies, Burning 
No 4.6.8 &10 DESBROSSES.S7. 



























































































Plates 8 | 
Cabinet Mills, Pattern Merten dale hen WRITE FOR QUOTATIONS. NEW YORK, 
Makers’ use, etc. Liberal discount 
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stitute. f 
draughtsmen’s tool, Applies color by iF 
Lightning and Green River Screw Plates. Bolt Cutters, | a jet of air. Greatly economizes time |\g 
hand and power. Drilling Machines, Punching Presses, | in mechanical, Suesneering ae areni- \@, 
Tire Benders, Tire eS A ae and other Labor Saving ! tectural draughting. Send for de- 
Tools. Send for Price List C. | scription. AIR BRUSH MFG. Co. 
Wiley & Russell Mfe Co., Greenfield, Mass.’ SO Nassau St., Rockford. Ill. 

















HOYT & BROTHER 


Manufacturing Co., 


AURORA, IIs. 
MANUFACTURERS OF 


& Machinery fr Working Wood 


Planing Mill Machinery ‘J = = 2 
a Specialty. LUMBER DRYING A SPECIALTY, 








Sena for Cat Catalogue. 22d and Jefferson Streets, CHICAGO. 








THORN SHINGLE & ORNAMENT CO., 


SOLE MANUFACTORERS OF 


The Best and Cheapest Metallic Roofing 


TIDES AND SHINGLES 


YET OFFERED TO THE BUILDING TRADE. 








The Horseshoe Spring-Lock Shingle (Patten’s Patent) just out. This Shingle can be put on in one-half the time it requires with 
any other shingle now in the market. Is cheap, durable, secure, thoroughly water-tight and makes a good appearance asa roof 
eovering. Two (2) sizes. 


THORN'S PATENT ROOFING and WALL TILES, vet Ronda BE Ga'appourance they are like tore 
he cos ur esigms or sizes are 


All the above goods are packed as aa to the box ard delivered f. o. b. cars in Philadelphia. 
For particulars, price lists, etc., address 


THORN SHINGLE & ORNAMENT CO. 12th & Callowhill Streets, Philadelphia, Pa, 
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LECS AND ARMS 


WITH RUBBER FEET AND HANDS. 


Thirty-five years of the most extensive experience, 
with the most satisfactory results, of any manu- 
facturer in the world. Flattering commendations 
from all parts of the world attest the superiority of 
the Rubber Hand and Foot, 










The illustrations represent a young man who lost 
both legs by a railroad accident. He is able to 
Skate (ice or roller), Ride a Bicycle, Dance or 
Play Ball without any assistance except his artifi- 
cial limbs with rubber feet. 

ARMS restore the appearance and assist greatly 
in the performance of labor. 

Parties who live at a distance, or who would be 
inconvenjenced by a journey to our place, can 
supply measurements on our formula, and 
secure good results. Thousands are thus treated 
in Canada. Mexico, Central and South America, 
Europe, and our own States and Territories. 

Ill. Pamphlet and Copyright Formula sent free. 


A. A. MARKS, 
701 Broadway, New York. 
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standard Wood Tarun Co, 


Fi, 58 BAY STREET, 


Jersey City, N. J. 


MACHINE TURNED 
BALUSTERS 


Various Sizes and Patterns Dove- 
tailed ready for use, with Tait’s 
Patent Dovetail. 








PEDESTAL alld TURNED NEWELS. 


STAIR RAILS, 


Of all dimensions, worked, ready 
to put up. 





Send 4e. Stamp for our 382-page 
Catalogue, containing 200° Iilustra- 
tions of Balusters, Pedestal Newels, 
Brackets, Drops, etc. 


ANDERSON & DICKEY 
Arenitestural Wood Turning 


—AND— 


Spiral Moulding, 


> 


3S 





Thi 


4383 Bristoi Street 


BOSTON, MASS. 


All kinds of Newels, Stair Posts, Bal- 
usters, Rails, Table and Chair 
Legs, etc. 

Wood Mantels, Office Fittings, In- 
terior Decorations, etc. 

Rope Moulding and Twist Screen 
Work, etc. Architects’ Designs 
a specialty. 

Estimates given. Send 2-cent stamp 
for illustrated catalogue. 


PLANER & MATCHER 








Double Belted and Geared 
Lower Rolls. 

Special Machinery for Car 

Work and the latest im- 

proved Woodworking Ma- 
chinery of all kinds. 


C. B, ROGERS & CO. 
Norwich, Conn. 
109 Liberty Street, 
New York. 


CHARTER'S GAS ENGINE. 


The safest, most reliable and economical Motor in 
existence. 


Independent of Gas Works and Machines. 
2 to 2% H. P. So it can be used anywhere. 


Makes its Own Gas 
AT COST OF ABOUT 


65 cents per M Feet. 


A Saving of 25 to 85 per cent 
guaranteed over all other Gas 
Engines. 

Chicago Agent: H. H. LATHAM, 
42 Dearborn Street. 
New York House: 


es 12 Cortlandt Street. 
Williams & Orton Mfg. Co. 
P. O. Box 148. 


STERLING, ILL. 











Shimer’s Variety Moulder, with 


Surface Moulding Attachment. 


panels with pattern guided by pin that automatically takes its position when you 
FOR SINKING start the Machine, and drops out of the way when you stop it. The Cutter in the 
overhanging arm of the Machine has a perpendicular adjustment of one inch, and is operated by the 
handle shown in the cut attached to an eccentric lever that is automatically locked to the one position 


when at work. 


TO CHANGE 








from Surface Moulder to Variety Moulder, disconnect the rod that runs the incline 
on the Tilever and pinit up. Run the housing up by means of the hand wheel until 
it stands above the belt line, remove the one spindle, substitute the other. and set screw it to the hous- 
ing. Turn the small table back under the arm, Raise the arm, disconnect the shaft that runs the 
upper pulley, and the Machine becomes an Edge Moulder without having any of its parts unbolted and 
laid away. ; 

You never tire of the make up of this Machine, which 
it is durable, 


is as simple and effective as 































































































Reversible Cutters for any shape of mould made to order, and warranted to cut free and easy. 
For Circulars and full information, address, 


SAMUEL J. SHIMER, 


MANUFACTURER of the SHIMER CUTTER HEADS and SPECIAL WOODWORKING MACHINERY, 
MILTON, PENN. 
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Tie ss0" REDUCING VALVE. 


Gives SATISFACTION WHEREVER USED 


OFFICE 22 CENTRAL ST. BOSTON. MASS. 
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MACHINERY, 


HAND AND FOOT POWER. 





CARPENTERS’ 


ome ‘LAE 





: Rip Saws, 
Lathes, 


Cross Cut 
Saws, 


Combined 
Saws 


Jig Saws, 


Edge Mould- 
ers, 


Dado Heads. 


Tenoners, 
Mortisers, 
Scroll Saws, 


Groovers, 














Formers. 





FRED. A. RICH, 25 South Canal Street, Chicago. 


ROOFING * SLATE. 


The AMERICAN BANGOR SLATE CO., 
Miners and Manufacturers of best Pennsylvania Black Roofing Slate, 


BANGOR, PENN. 
Address correspondence to J. EDGAR MITCHELL, Sec’y and Treas., Allentown, Pa. 


PARQUET FLOORS 


(BUTCHER’S PATENT). 

The only Wood Flooring made on the correct principle, being laid with 
perforated metal tongues so that Floors of any thickness from 4 inch up 
can be laid and blind-nailed. { 

U, Butcher’s Boston Polish is the best finish for Hardwood Floors. For sale 
i by agents in all large cities. Full information on application to 


THE BUTCHER FLOORING CO., 
9 and 11 Haverhill Street, BOSTON, 











MASS. 








“BUILDIN G7 
Architectural Weekly. 


PUBLISHED EVERY SATURDAY. 


' Devoted to Architecture, Engineering, Furniture, 


Decoration, and Ornament, 
Subseription,  . : et: ee SB a year. 
Sam pe subscription of three months, - . $1.50 
Single Copies, . rs . ee ted Cents, 


Ose 


MONTHLY NUMBER. 


A special feature of these numbers will be Small 
berbaten Bi and City Houses, with plans 2nd 
etails. 





Subseription, . . 5" ae $1.75 a year. 
ak subscription of three months, . 50 cents. 
Single Copies, . rae mh ee 15 cents. 








JUST PUBLISHED. 
INTERIOR DECORATION. 


By ARNOLD W. BrRUNNER and THOMAS TRyON, 
Architects. One Quarto Vol., Cloth, Price, $3,00. 





Containing, besides intréductory remarks, chapters 
on The Hall, The Staircase, The Library, The Par- 
lor, The Dining-room, The Study. The Bedrooms. 

This book is fully illustrated with 75 drawings of 
interiors, details, furniture, ete. It contains sug- 
gestions for the treatment of both city and country 
houses, and indicates methods for altering and im- 
proving old work. It is written with a view of in- 
teresting non-professional readers and all who 
care to beautify their homes, as well as architects 
and decorators. 

—_—_— o— 


NEW BOOBS. 


Improved Plumbing Appliances. By 
J. PICKERING PuTNAM, Architect. This work was 
printed last year in serial form in “ BUILDING,” 
and has since then been carefully revised and 
brought out in book form. as being worthy of more 
permanent form. With 91 illustrations. One octavo 
volume, cloth, price, $1.50. 


Architectural Studies. 


“7 ool. ee 
PART 6. 


JUST PUBLISHED, 


$500 to $2,500 Houses, giving perspectives, ele- 
vations and plans, with specifications, bills of ma- 
terials and estimates of cost. One Paper Portfolio, 
12 plates, Price, $1.00. 
PLATE. PLATE. 

VII.—$1,000 House. 


T.—$500 House. 

TI.—$700 0 VITI.—$1,000 ‘ 
TII.— $800 TX.—$1.200 « 
IV.—$s00 X.—$1,500 y 
V.—$900 XI.—$2,000  » 
VI.—$1,000 « XII.—$2,500  » 


ES 
PART V7. 
INTERIOR WOODWORK 
—FOR— ; 
HOUSES OF MODERATE COST. 
One paper portfolio, $1.00. 

Plates XITI and XIV.—Two China Closets, with 
details. XV.—Parlor Mantel, with details. XVI.— 
Book Shelves, with details. XVII.—Staircase 
Screen, with details. XVIII.—Two Bedroom Man- 
tels, with details. XIX ar4-XX.—Entrance Hall 
and Staircase. with details. XXI.—Bathroom, with 
details. XXII—Hall Fireplace, with details. 
XXIII.—Library Bookcase, with details. XXIV.— 
Dining-room Mantel, with details. 


PART B. 
STORE FITTINGS. 


LIST OF PLATES.—Plate 25, Counter and ~ 
Showease, with Details; 26, Detached Case, with 
Details; -27, Wall-shelving, with Details; 28, Tele- 
phone Case, with Details; 29, Counter for Drug- 
gist, with Details ;-30, Wall Cases, with Details ; 31 
Two Counters, with Details; 32, Two Detached 
Cases, with Details ; 33, Prescription Counter, with 
Details; 34, Perfumery Case, with Details; 35, Wall 
Shelving, with Details; 36, Cashier’s Desk, with 
Details. One Paper Portfolio, Twelve Plates. 

Price, $1.00. 


A Most Complete Work of Details. 





Modern Architectural Practice. 


307 
INo. I. 


A Large Country House in Detail. 
By BRUCE PRICE, Archt. 

This number contains twenty-four 12x15 plates, 

and fullspecifications illustrated by woodcuts and 

diagrams. One Large Quarto, 12x15, Boards. ; 


Price, $5.00. 


ARCHITECTURAL STUDIES. 


BV AS la EBS se 
One Large Quarto Vol., Cloth, Price $5. 
Containing 60 large Lithographic 
Plates, treating on the fol- 
lowing Subjects. 


PART 1.—LOW COST HOUSES, including 
prize designs, with elevations, plans, details, speci- 
fications, bills of materials, and estimates of cost. 
12 large (11x14) plates of practical designs, costing 
from $500 to $3,000. 

PAKT II,—STORE FRONTS AND INTERIOR 
DETAILS. 12 platesand descriptive letterpress. 

PART IITI,—STABLES. Containing 12 plates 
of Stables, suitable for village lots, ranging in cost 
from $300 upward. 

PART IV.—SEASIDE AND SOUTHERN 
HOUSES. 12 plates of designs for Cheap Houses, 
with ample verandas, suited to a summer climate. 
Average cost, $1,500. 

PART V.—OUT-BUILDINGS. Containing 12 
plates of designs of Small Stables, Summer Houses, 
Pavilions, Privies, Fences, Gates, ete. 

Each of these parts may be obtained separately 
when desired. Paper portfolio, 12 plates and de-- 
scriptive letterpress, $1 each. 


W. T. COMSTOCK, Publisher, 
23 WARREN ST., NEW YORK. 
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Cast lron Gas and Water Pipes 


¢ to 48 INCHES DIAMETER. 


Cast Iron Flange Cae and Steam Pipes, Fire Hydrants and Stop 
Valves for Water or Gas, all Sizes. 


MAC i i \" rs ALL PIPE PROVED BY HYDROSTATIC PRESSURE. 
GLOUCESTER IRON WoORSES, 


FOR BOTH STEAM GLOUCESTER CITY, N. J. 
Bi- SAMUEL R. SHIPLEY, Prest. JAMES P, MICHELLON, Sec 
a AND HORSE POWER. oe HENRY B. CHEW, Treas. OFFICE, WILLIAM SEXTON, Supt. 
STEAM. POWER BRICK MACHINE STEAM POWER BRICK MACHINE 6 North Seventh Street, Philadelphia. 


WITHOUT GEARING, READY FOR PULLEY, 


LBS. 


WEIGHT 7000: 


WEIGHT 7200 LBS. 
























































































































































VENTILATOR. Gin 


Patented May 4th, 1886. 


KY! [THE HAYES | 





















































SEND FOR ILLUSTRATED CATALOGUE 


~ HENRY MARTIN, 


INVENTOR, PROPRIETOR, 
AND MANUFACTURER. 


139 CHESTNUT Shae 
LANCASTER, PA., U.S.A. 


















































WT. 4500 LBS. 





























HORSE POWER BRICK MAGHINE. 
























































This tool, with its 
sliding blade and stock 
having right angle and 



































































































































































































































mitre ao aces, level and 
Manufacturers and Dealers in Parquet and Inlaid scriber, is more than a 
Floors, Wainscoting, Hite. B G UN DERWOOD 2 eS Pe eee substitute for a whole 
e § i] set 0 le common 
J. DUNFEE « CO., Sig RO ee Ewe kind. It can be used 
. ADVERTISING AGENT, Adapted for Dwellings, Stores, Hospitals, School Rooms, Of- in many places and for 
Woo Carpet and Weather Strips fices, Public Institutions, &c., allowing ventilation without} purposes that a station- 
OF ALL KINDS, 361 Broadway, New York, | draught. Simple and readily adjustable. Manufactured and sold, reat eee 
Wh ot a4, 8 » ; for sale for S Shi e : 
102 Washington Street, - - CHICAGO. AND a bree ape: eas oe Right for sale for States, United 
SEND FOR CaTALOGUE. T. 7 COHEN 211 So. 13th St.. Phil P L. S. STARRETT, 
Factory, 204 to 212 South Clinton Street. 31 Pemberton Sq., Boston, | Geren eh 3 -aa O. °9 Ha., ae Manufacturer of Fine Tools, ATHOL, MASS, 
JOHN WHEELER, 
DRAFTSMANS'’ ADJUSTABLE CURVE RULER. CARPENTER and BUILDE 
Highly Commended. Makesany Curve. For sale everywhere, ed R 
8 ORNAMENTAL _ RUSTIC 
Used by thousands of first-class Manufa 
snl) Se nanico ontheir best work. Its 
ofS: Medals trom pny Institute, way possible Skemember that THE ON aa GENUINE 
1414 inch, $1.50; 30inch, $2.87. Can be sent by mail for 7 cts. and 30-cts. peak e€. CIRCULARS GRATIS. And other Associations. OCIA DEMIENT AN GLOUCES] 


. O. Box GLOUCESTER, MAS 
FRANK W. DAVENPORT, Patentee and Manufacturer, Providence, R.¥., U.S. A. | P20: Box 140. Cleveland St., Orange, N. J.) RUSSIA CEMENT C ay Sample by mail 300! stamps 


FIRST-CLASS 


C\POWELL KARR, cE. ALLEN B.RORKE, RATING APPARATUS, 
neoparccrcec aces UOMTAGLOE aad BULLUET, sou acd REYNOLDS, & SON, 


?|Thirteenth and Filbert Streets PHILADELPHIA, PA 
SPECIAL ATTENTION DEVOTED TO THE i j : 
INSPECTION AND IMPROVEMEATOF THE| 423 WALNUT STREET, a 


ACOUSTIC PROPERTIES OF THEATERS, 
MUSIC HALLS, AND PUBLIC BUILDINGS. PHILADELPHIA. 


MORSE ELEVATOR WORKS. 
Morse, Williams & Go. 


Successors to CLEM & MORSE, 


Passenger Ee ge 
* Freight ELEVATORS | 
arn ae CHEE eee 








—Manufacturers of— 


Sleél Alr Tight Famnaces, 


KEYSTONE 
Steel Furnaces. 














BRICK SET AND PORTABLE. 














For Anthracite and Bituminous 
Coal or Wood. 





Works: Frankford Avenue, Wildey and Shackamaxon Streets, Our heaters are strictly first-class, made of the best material and wor kmanship, 
and are supplied with the Reynolds’ Shaking Grate, the best labor and fuel saving 

PHILADELPHIA. appliances. They are absolutely Gas, Dust “and Smoke Tight. Cooking Ranges, 

NEW YORK OFFICE: 108 hea: Street, Low and Half Low Grates, in great variety of styles and sizes. Descriptive eirculars 


sent free to any address. The trade supplied. 
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COMPLETE LINE 


Wood Working 
Machinery ~ 


pAssenceR ELEVATORS, 


MANUFACTURED BY 


HOWARD IRON WORKS, 


aS Sy Say a Se a eo ae 























The Elevators in the State Capitol, Albany, New York, were 
built by us, and many others in some of the finest buildings in the 
OF THE LATEST AND 


GRAVES’ (2J5] MOST APPROVED 
sey J 2A eo RS: |. SAS een Patra 




















DESIGNS. 
42-INCH BAND SAw. BRACKET ne SAW. 
PASSENGER and FREIGHT, GOODELL & WATERS, 
MANUFACTURED BY 3031 Chestnut Street, Philadelphia, 
here S, GRAVES & SON, Rochester, N. Y. 11. South Canal Street, Chicago, III. 
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BRANCH OFFICE: 46 Cortlandt Street, New York. CATALOGUE UPON APPLICATION, ES£IMATES CHEERFULLY GIVEN, 
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HINTS TO CORRESPONDENTS, 








Names and Address must accompany all letters, 
or no attention will be paid thereto, This is for our 
information, and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question, 

tuquiries not answered in reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, each must take his turn. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 
Books referred to promptly supplied on receipt of 

orice, 

Minerals sent for examination should be distinctly 
marked or labeled. 





(1) E. KE. E.—The drying of sapling 
timber is difficult under any circumstance. We recom- 
mend you to dry it in the bark, and in as long piecés as 
possible. Put it ina smallj drying room or steam box 
and turn steam directly upon the wood, so as to heat it 
thoroughly. Keep steam on for one or twodays. Then 
turn steam into the drying coil, and keep up the heat» 
with no open steam, in the: drying room for a day, when 
you will find the sap thoroughly cooked and the wood 
without cracks. Then bark and cut. 


(2) A. S. writes: Do you know of any 
paint that can be applied to posts, that horses will not 
touch? A. We do not know of any but such as it would 
be objectionable to use. 


(8) C. N. 8. desires a recipe for a white- 
wash suitable for outbuildings on a farm; something 
that will not rub or wash off, and not injure trees and 
can be tinted. A. For one barrel of color wash use half 
a bushel of white lime, three pecks hydraulic cement, 
ten pounds umber, ten pounds ocher, one pound Vene- 
tian red, one-quarter pound lampblack. Slake the lime, 
cut the lampblack with vinegar, and mix well together, 
then add the cement and fill the barrel with water. Let 
it stand twelve hours before using, and stir frequently 
while putting on. This wash is not a clear white, but a 





light stone color, which may be more or less changed 
by the other colors. This covers well, hardens without 
scaling, and will not wash off. 


(4) W. R. H. asks for the best method 
for polishing furniture made of open grained wood, 
A. A furniture polish which has been recently recom- 
mended is prepared as follows: Melt three or four 
pieces of sandarac, each of the size of a walnut ; add 
one pint of boiled oil, and boil together for an hour, 
While cooling add one drachm of Venice turpentine, 
and if too thick, a little oil of turpentine also. Apply 
this all over the furniture, and after some hours rub 
it off; rnb the furniture daily, without applying fresh 
varnish, except about once in two months. Water 
does not injure this polish, and any stain or scratch 
may again be covered, which cannot be done with 
French polish. 


(5) W. B R. writes : I have about a ton | 
of tacks slightly rusted, How can Iclean them? Sul- | 
phuric acid does it, but they rust again before I can 
dry them. Attrition in a rattler ruins the points. If 
dried in sawdust, how can I separate them from the | 
same? If with lime, how remove that? They must be | 
clean enough to carry in the mouth, as is the practice 
of most users of tacks. A. Put the tacks in a wire | 
cjoth basket, dip in the sulphuric acid bath and quick- | 
ly plange in boiling hot water, then in boiling hot lime | 
water, then throw the tacks upon a wire cloth over a 
tire to dry quickly. The lime water should only con- 
tain as much lime as the water will hold in solution 
cola) It should not be milky. 





Continued on page x.) 





Building Plans and Specifications. 


In connection with the publication of 
the BUILDING EDITION of the SCIENTIFIC 
AMERICAN, Messrs. Munn & Co. furnish 
Plans and Specifications for Buildings of 
every kind, including Public Buildings, 
Churches, Schools, Stores, Dwellings, 
Carriage Houses, Barns, ete. In this 
work they are assisted by able and ex- 
perienced architects. 

Those who contemplate building, or 
who wish to alter, improve, extend, or 
add to existing buildings, whether wings, 
porches, bay windows, or attic rooms, are 
invited to communicate with the under- 
signed. Our work extends to all parts of 





the country. Estimates, plans, and 
drawings promptly prepared. Terms 
moderate. Address 


MUNN & CO., 361 Broadway, New York 





Wusiness and Mersonal. 





Any person having anew invention may, without charge, 
consult MUNN & CO., Soientific American Office, 
361 Broadway, New York, Sor advice how to obtain 
a Patent or Caveat. Our Hand Book of Instrue- 
tions relating to Patents sent free. 


Lacquers.-Zapon, Brilliantine, Brassoline, Opaline, 
and other lacquers and special varnishes. Brilliant, 
hard, durable. Send for catalogue. The Fred’k Crane 
Chemical Co., Short Hills, N. J. N. Y. agent, Horace 
Van Sands, 738 Broadway. 


Paint mills. Chas, Kaestner & Co., Chicago, Tll. 


Works by Huxley, Spencer, etc., tifteen cents. J. Fitz- 
gerald, 24 K. 4th St., New York. Catalogue. 

Wanted—A foreman fora foundry job shop. About 
40 moulders employed. Address, stating age, reference, 
and salary expected, Foundry, box No. 3143, Boston, 
Mass. 

Situation Wanted—By a man of experience as super- 
intendent or foreman of iron foundry. References given. 
Address P. O. box 783, Providence, R. I. 


Perforated metals of all kinds for all purposes. The 


Robert Aitchison Perforated Meta! Co., Chicago, Ill. 

For the latest improved diamond prospecting drills, 
address the M. C. Bullock Mtg. Co., 138 Jackson St., 
Chicago, Ill. 

The Railroad Gazette, nandsomely illustrated, pub- 
lished weekly, at 73 Broadway, New York. Specimen 
copies free. Send for catalogue of railroad books. 

The Knowles Steam Pump Works, 113 Federal 
8t., Boston, and 93 Liberty St., New York, have just is- 
sued a new catalogue, in which are many new and im- 
proved forms of Pumping Machinery of the single and 
duplex, steam and power type. This catalogue will be 
mailed free of charge on application. 

Link Belting and Wheels. Link Belt M. Co., Chicago, 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 


Portable grinding mills. Chas, Kaestner & Co., 
Chicago, Il. 
Good agency wanted, mechanical or process. Muller 


& Sieghortner, 319 Broadway, room 10, New York. 


Nickel Plating.—Sole manufacturers cast nickel an- 
odes, pure nickel salts, polishing compositions,ete. $100 
“Little Wonder.” A perfect Electro Plating Machine. 
Sole manufacturers of the new Dip Lacquer Kristaline. 
Complete outfit for plating, ete. Hanson, Van Winkle & 
Co., Newark, N. J., and 92 and 94 Liberty St., New York. 

Iron Planer, Lathe, Drill, and other machine tools of 
modern design. New Haven Mfg. Co., New Iiaven, Conn. 


Supplement Catalogue.—Persons in pursuit of infor- 
mation of any special engineering, mechanical, or scien- 
tific subject, can have catalogue of contents of the Sct- 
ENTIFIC AMERICAN SUPPLEMENT sent to them free. 
The SUPPLEMENT contains lengthy articles embracing 
the whole range of engineering, mechanics, and physica] 
science. Address Munn & Co., Publishers, New York. 

The Holly Manufacturing Co., of Lockport, N. Y., 
will send their pamphlet, describing water works ma- 
chinery, and containing reports of tests, on application. 

Curtis Pressure Regulator and Steam Trap. See p. 364. 


Pedestal tenoner. All kinds woodworking machinery. 
C. B. Rogers & Co., Norwich, Conn. 

Iron, Steel, and Copper Drop’ Fergings of every de- 
scription. Billings & Spencer Co., Hartford, Conn. 

Chucks—over 100 different kinds and sizes in stock. 
Specials made to order, Cushman Chuck Co., Hartford,Ct. 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

60,000 Emerson's 1887 [28° Book of superior saws, with 
Supplement, sent free to all Sawyers and Lumbermen. 


| Address Emerson, Smith & Co., Limited, Beaver Falls, 


Pa., U. 8. A. 


Safety Elevators, steam and belt power ; quick and 
smooth. D. Frisbie & Co., 112 Liberty St., New York. 


“How to Keep Boilers Clean.” Send your address 
tor tree 88 page book. Jas. C. Hotchkiss, 120 Liberty St., 
N.Y. 

Feed grinders. Chas. Kaestner & Co., Chicago, Ill. 

Pays well on Small Investment.—Stereopticons, Magic 
Lanterns, and Views illustrating every subject for public 
exhibitions. Lanterns for colleges, Sunday schools, and 
home amusements. 152 page illustrated catalogue free. 
McAllister, Manufacturing Optician, 49 Nassau St., N. Y. 

Practical Working Drawings of machinery made 
by A. K. Mansfield & Co., 280 Broadway, N. Y. Life- 
long mechanics. One formerly R. R. supt. M. P. Im- 
portant references. Work guaranteed. Correspondence 
invited. 

Woodworking machinery, planers, surfacers, match- 
ers, beaders, etc. Rollstone Machine Co., Fitchburg, 
Mass. 

Talcott’s Wilson and combination belt hooks. Provi- 
dence, R. I. 


Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son’s Shafting 
Works, Drinker St., Philadelphia, Pa. 

Engines and boilers. Chas, Kaestner & Co., Chicago, 
ll. 


Send for new and complete catalogue of Scientific 
Books for sale by Munn & Co., 861 Broadway, N. Y. Free 
on application. 
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OF THE 


y, ° * ° ° 
Scientific American 
FOR 1888. 

The Most Popular Scientific Paper in the World. 
Only 83.004 Pa includi ng Postage. Weekly. 


Numbers a Year. 


This widely circulnted and splendidly ‘iustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity Telegrapby, Photography Archi- 
tecture, Agriculture, Horticulture, Natural History, ete. 

All Classes of Readers find in the SCIENTIFIC 
AMERICAN a popular resume of the best scientific in- 
formation of the day; and it is the aim of the publishers 
to present it in an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal affords a constant supply of instructive 
reading. It is promotive of knowledge and progress in 
every community where it circulutes. 

Terms of Subscription.—One copy of the ScrEeNn- 
TIFIC AMERICAN Will be sent for one year—52 numbers— 
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of three dollars by the pub- 
lishers; six months, $1.50; three months, $1.00. 

Clubs.—One extra copy of the SCIENTIFIC AMERI- 
CAN wil! be supplied gratis for every club of five subscribers 
at $3.00 each; additional copies at same proportionate 
rate. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender’s risk. Ad- 
dress all letters and make all orders, dra‘ts, etc., pay- 


able to 
MoU IN oo GO.. 
361 Broadway, New York. 
THE 


Scientific American Supplement. 


This is a separate and distinct publication from 
THK SCIENTIFIC AMERICAN, but is uniform therewith 
in size, every number containing sixteen large pages. 
THE SCIENTIFIC AMERICAN SUPPLEMENT is published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the principal departments of Science and the 
Useful Arts, embracing Biology, Geclogy, Mineralogy 
Natural History Geography, Archeology. Astronomy, 
Chemistry, Electricity, Light. Heat, Mechanical Engi- 
neering, Steam and Railway Engineering, Mining, 
Ship Building, Marine Engineering, Photography, 
echnology, Manufacturing Industries, Saritary En- 
gineering, Agriculture, Horticulture, Domrfatic Econo- 
my, Biography, Medicine, etc. A vast amonnt of fresh 
and valuable information pertaining to these and allied 
subjects is given, the whole profusely illustrated with 
engravings. 

The most important En,ineering Works, Mechanisms, 
and Manufactures at home and abroad are represented 
and described in the SUPPI.EMENT. 

Price for the SUPPLEMENT for the United States and 
Canada, $5.00 a year, or one copy of the SCIENTIFIC AM- 
ERICAN and one copy of the SUPPLEMENT, both mailed 
for one year for $7.00. Address and remit by postal 
order. express money order, or check, 

MUNN & Co.. 361 Broadway, N. Y., 
Publishers SCIENTIFIC AMERICAN. 


To Foreign Subscribers.—Under the facilities of 
the Postal Union, the Sci1ENTIFIC AMERICAN is now sent 
by post direct from New York, with regularity, to sub- 
scribers in Great Britain. India, Australia. and all other 
British colonies ; to France, Austria, Belgium, Germany, 
Russia, and all other European States; Japan, Brazil, and 
all States of Central and South America. Terms, when 
sent to foreign countries, Canada and Mexico, excepted. 
$4, gold, for SCIENTIFIC AMURICAN, One year; $9, gold 
for both SCIENTIFIC AMERICAN ani SUPPLEMENT fo 
one year. This includes pestage, which we pay. Remi 
hy postal or express money order, or draft to order of 

MUNN & CO., 361 Broadway, New York, 





"THE TIFFANY 


(GLASS COMPANY 


MEMORIAL WINDOWS 
GLASS WORK DECORATIONS 


Designs and Estimates submitted. 





Louis C. Tirrany, Pres. 
Joun Du Fairs, Sec. 


PRINGLE MITCHELL, M'ger. 
Joun C. Pratt, Treas. 


333-335 Fourth Ave. New York City. 
509 Pullman Building, Chicago, 











F. C. YARNALL, President, 
PHILADELPHIA. 


The Old Banoo 


late Company 


J.S. MOYER, Sec. & Treas., 
BETHLEHEM, Pa. 





This Company is the original operator in the Bangor Valley, and continues 
to manufacture the Blue Roofing Slates which have become so celebrated for 
fineness of texture and uniformity of color. 

The special attention of Architects and Builders is called to the fact that 
this Company has perfected a system of preparing Slates with Sawed Edges, of 
suitable size and curve for Towers and Domes, as may be desired. 

Working Drawings should be furnished to secure the best results. 

Address correspondence to the Company’s office at BETHLEHEM, PA. 


JANUARY, 1888. 








g/INVALUABLE BOOKS 


FOR THE 


MECHANIC, ENGINEER, 
AND CHEMIST. 


REVISED TO DATE. 





Nystrom’s Pocket-Book of Me- 
chanics and Engineering. 


Nineteenth Edition, Revised and Greatly En- 
larged with Original Matter. By Wm. Dennis 
Marks, Ph.B., €.E. (Yale 8.8.9.) Illustrated. 
16mo. $3.50. 


‘‘A library in itself, giving a little of 
everything that the engineer and me- 
chanic will need to know to aid them in 
every-day practice.”—Industrial World, 
Chicago. 


Marks on the Steam Engine. 


Third Edition, Revised, Enlarged, and Inter- 
Jeavyed. The Relative Proportions of the Steam 
Engine. By Wm. D. Marks. With numerous 
Illustrations. i2mo. Extra Cloth. $3.00. 


‘‘A work of inestimable value to every 
mechanic, containing as it does, rules, 
tables, and directions in regard to the 
steam engine which come into use in 
every-day practical life of the engineer.’’ 
—San Francisco Wood and Iron. 


Elements of Modern Chemistry. 
(WURTZ.) 


New Edition, Thoroughly Revised. Translated by 
W. H. Greene. 12mo. Cloth, $2.50. Sheep 
$3.00. ; 


**A valuable work as a class-book, and 
a most interesting and instructive volume 
for the general reader.” —WVew York School 
Journal, 





If not obtainable at your Booksellers’, 
send direct to the Publishers, who will 
forward the books, FREE OF POSTAGE, 
promptly on receipt of the price. 


J. B. LIPPINCOTT COMPANY, 


PUBLISHERS, 
715 and 717 Market St., Philadelphia. 





Red-Letter Days Abroad. By John L. Stod- 
dard, author of ‘“* The Stoddard Lectures,”’, ete. 
8vo. Withillustrations. In box. $5; in moroc- 
CO tay New Library edition, $3.50; in half 
calf, $7. 

Laurence Hutton’s Literary Landmarks of 
London, 12mo. $1.50. 

Jods Sy aoe A Pickwickian Pilgrim- 
age. : 

William Winter's Shakespeare’s England. 
50 cents. 

weer Winter’s English Rambles. 12mo. 

William Winter's The Trip to England. I'd. 


Robert Laird Collier’s English Home Life. th 
Mrs. Lew Wallace’s The Storied Sea, i6mo. $1. 
Henry James’s Portraits of Places. $1.50. 

Henry Jumes’s A Little Tour in France, 


$1.50. 
Hubbard’s Woods and Lakes of Maine, $3. 
Jane G. Austin’s Nantucket Seraps, $1.50. 
Miss E. B. Chase’s Over the Border, [l!’d. $1.50. 
Clarence King’s Mountaineering in the 
Sierra Nevada, With maps. 1l2mo. $2. 
L. H. Weeks’s Among the Azores, IIl’d. re 
hibee 9 0 The Bride of the Rhine, [I[l’d- 
Mrs. Dahlgren’s South-Sea Sketches, $1.50. 
D. Seat Walk in Hellas (Modern Greece). 
Geraldine. A sumptuous illustrated edition. 
Scott's Poems. New holiday edition. 350 illus- 
trations. 
Swanee BRiver. A beautiful illustrated book. 
My Old Kentucky Home, Richly illustrated. 
Juan and Juanita. By Frances C. Baylor. 
Fools of Nature. An Anti-Spiritualist novel. 
Under Pine and Palm, By Frances L. Mace. 
ey oe aes and Nicknames. A reference 
OOK. 
A Flock of Girls. By Nora Bais 
star New Astronomy. By Proft.S. P. Lang- 
ey. 
Carlyle-Emerson Correspondence, 
Hawthorne and His Wife. New editions. 
Each in two volumes. With illustrations. Per 
set, $3.00; in half calf, $6.00. 
Japanese Homes. By Prof. E. 8. Morse. 
Choson: The Land of the Morning Calm 
(Korea). By Percival Lowell. New editions. 
Each in one volume. 12mo. Illustrated. Per 
volume, $3.00°, in half calf, $6.00. 


THE TICKNOR SERIES OF OCTAVO POETS. 
LIBRARY EDITION... 
The Lady of the Lake, 
The Lay of the Last Minstrel. 
Marmion, 
The Princess, 
Childe Harold, 
Lueile. 

Six volumes, elegantly and uniformly bound, with 
all the original illustrations, beveled boards, and 
full gilt. In cloth. Each, $3.50. In tree calf or 
antique morocco, $7.50. 

These are the most famous and popular editions » 
inexistence of great poems. In their original shape 
they have had enormous sales, and in their cheaper 
form, with all their original illustrations, complete 
and unworn, they will have renewed popularity. 
Also uniform with the above in style and price, 

cheaper editions of the beautifully illustrated 


Tuscan Cities, By W. D. Howells. 


ee liektos Days Abroad. By J. L. Stod- 
ard, 


*,* For sale by all booksellers. Sent, post-paid, on re- 
ceipt of the price by the publishers, 


TICKNOR & CO., BOSTON. 


January, 1888. 
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IMPORTER ANO MANUFACTURER 


FOOT EAST HOUSTON st 


a/o-28d EAST 20% Sy. 
NEW YORK. 


‘ CHICAGO ILL. 


HOT-WATER HEATI 


For Greenhouses and Dwellings 


HITCHINGS & CO., 
233 Mercer Street, N. Y. 


SEND 3 CENTS POSTAGE FOR ILLUSTRATED CATALOGUE. 


TINTIN STRICTLY PURE. 


For Painters’ and Builders’ Use. 
Cammnet ke exsccelled for PURIVYT and SINEINzass. 


MANUFACTURED BY 
EHEDW. EB. JILLARD, 


EO) Beets A048 GY Gis O ber WV Ee SS 
1645 NORTH TENTH STREET, PHILADELPHIA, 


Warren's Natural Asphalt Roofing. 


FINALLY PERFECTED AND TESTED BY TEN 
YEARS OF PRACTICAL USE. 


























PA. 











Over 15,000,000 square feet, or 350 acres, of this roofing have been laid within the 
past ten years. Superior to all other for flat roofs. 
Much more durable than coal tar materials, because it remains practically un- 


changed when exposed to the weather. 
An Asphalt roof emits no odor, and does not injure rain water. 
References to many of the best buildings throughout the country given on ap- 


plication. 
“Composite” Felt 
FOR ROOF FOUNDATIONS. 


A two-ply composed of one layer of saturated felt and one of Manila rope 
paper. Combines durability and strength with lightness and pliability. 
Send for Circulars and Samples. 


Warren Chemical and Manufacturing Co., 


114 JOHN ST., N. Y. 101 MILK ST., BOSTON. 


Scientific American, Architects and Builders Edition, 





| SHAKING GRATE 


|COLORS 





Na Drager Rel 


Ez 


ng Tamme, FW DEVOE & CO. 


This thermometer gives 
(Established 1852) 


PURE 


aA apermanent and continu- 
“ ous record in ink of the 
temperature. The chart 
indicating hours of the day 
und days of the week gives 
A the degrees of temperature 
trom 2° below zero to 110' 
above. All instruments 


~~ 















are accurately adjusted 
y and warranted. The re- 
cord is easily read and ab- 


solutely correct. Sold by 










the leading instrument 
dealers and opticians 
throughout the United 
States and Canada, and by 
The DRAPER 
Recording MANUFACTURING CO, We desire to call attention of consumers co the fact 


_ Owners of the United 
States and foreign patents, 
152 Front Street, New York | 
Copyrighted. 


“ MERSHON ” PATENT 


CM) 
Thermometer. Vhs 
(SE arco ern) 
Size 14x20 in. Patented. 


that we guarantee our ready mixed paints to be made 
only of pure linseed oi] and the most permanent pig 
ments. They are not * Chemical,” “ Rubber,” * Patent, 
| or ** Fireproof.” We use no secret or patent method in 
|} manufacturing them by which beazine and water are 
~ | made to serve the purpose of pure linseed oil. Sample 
cards, containing 50 desirable shades, sent on applica- 
tion, 


FINE VARNISHES, 
WOOD FILLERS, 
WOOD STAINS. 


ARTISTS’ MATERIALS, 
MATHEMATICAL INSTRUMENTS 


Catalogues of our different departments to responsible 
| parties. 











For Steam and Hot Air Furnaces. The most re- 
liable and Perfect Shaking Grate in the world. | 
Send for catalogue. ‘‘Mershon™ Patent Shaking 
Grate, Heater and Range Works, 

1203 Filbert Street, Philadelphia, Pa. 











Cor. Fulton and ‘offi , » 

DRAWING William Sts mea phe: . 4f 

IN Sey andolph St., 
STRUMENTS, NEW YORK, CHICAGO, 


DRAWING PAPER, 

BLUE PROCESS 
PAPER, 

AMERICAN 
LIQUID INK. 


A fully illustrated and priced catalogue of 200 pages 
of all instruments and materials used by draughtsmen 
sent upon mention of this paper. 





THE BARAGWANATH STEAM JACKET 


Feedwater Boiler and Purifier. 


Boilsthe feedwater. Keeps the boiler clean. 
Saves boiler repairs. Saves from 15 to 40 pei 
cent. of fuel. Large heating surface. No ra- 
diating surface. No back pressure, 
oughly utilizes the exhaust. 


Thor- 


| Strong and dur- 


able. Over 5,000 in use. Send for circular. 
e 6 WM. BARAGWANATH & SON, 40 West 
b] P Division Street, Chicago, Il. 


JAS. B. CROUTHERS, M. E., General Hast+ 
ern Manager, 112 Liberty Street, New York. 








116 FULTON ST., 
NEW YORK. | 














F The “Barry” Hanger. 


4-ee 





Each wheel on the **‘ Barry Hanger’”’ 
is on an independent axle. All other 
hangers have the two wheels on one axle. 
Consequently, when one track settles more 
than the other (as they frequently do), the 
axle ‘‘tips,’’ and carries the door side- 
wise toward the lowest track, causing an 
unpleasant rubbing against the track or 
casings below. The ‘‘ Barry Hanger’”’ 
overcomes this trouble, and a door will run 
as easy and true in the center, when 
there is a variation of one-half ineh or 
more in the height of -the tracks, 
would when they are perfectly level. 
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—MANUFACTURED BY— 


SYRACUSE BOLT CWoO,, 
SYRACUSE, N. Y. 


“BI. JOHNSON 
ROOFING SLATE 


MARBLEIZED SLATE MANTELS, SLATE HEARTHS, SILLS, LINTELS, ETC. 
SLATE NAILS, ROOFING FELT, SLATERS’ CEMENT, ETO, 
ESTIMATES FURNISHED ON ALL SLATE WORK, 


OFFICE, 


18 BURLING SLIP, N, Y. 





QUARRY, 


BANGOR, PA. 

















ADAMANT “32 


The New, 
WALL PLASTER. 


MANUFACTURED BY 








Adamant 
Manufacturing oceupied the next. 
Company. 
P Y It is applied easily by any 
OFFICE 
62 EAST GENESEE STREET, 


SYRACUSE, N. Y. 


Cheap, and Only Superior 


Substitute for Common Plaster. 





It is hard as marble, and will last as long as the building. 
It does away with the warping and shrinking of doors and casings, it not being necessary, as with common 


plaster, to saturate the building with water. ; 
It costs but little more than lime plaster, and its superior qualities make it immeasurably cheaper. 


It saves waiting several weeks or months for the building to dry out. A room finished one day can le 


It does not crack or fall off, even in case of leakages. 


good mason. 


It is the only material with which repairing can be done neatly and “ to stay.” 


(a For Prices and Estimates, or Further Information, Apply to or Address the Company, 


vill 


Scientific Ameria, Architects and Duilders Edition, 


Metalic Shingles, 


Twenty-nine awards of merit 
attest their superiority, which con- 
sists of a perfect lock with no cleats, 
springs, or exposed joints. 

A practical, durable, fire-proof, 
and ornamental roof covering, 
equalled by none; fully guaranteed. 
References furnished in every city 
and town of importance in the 
United States and Canada. 











Walter’s Patent Standard Metallic Shingles. 


WHOLESALE AGENTS, 
W. W. Montaaur & Co., San Francisco, Cal., Pacific Coast. 
Puiuuies & Burrorrr Mra. Co., Nashville, Tenn. 
McDoNALD. Kemp & Co,, Toronto, Sole Agents, Canada. 
KNISELY & MrLuEeR, Chicago, Ill. 
J. J. WALTERS, Denver, Col. 
JEROME TWICHELL & Co., Kansas City, Mo. 






THE NATIONAL SHEET METAL ROOFING CO., 
510, 512, 514, 516, 518 & 520 East 20th St., New York. 


ARTESIAN | DRAW KNIFE CHAMFERER, 


MARSTON’S IMPROVED with adjusting 


Hand and Foot Power Band Saw. 











Wells, Oil and Gas Wells, drilled Pie) . 
TEKS 50 - Ae po ep —== screw to set 
by contract to any depth, from ia lS it to the width 


to 3000 feet, We also manufacture 
and furnish everything required 
to drill and complete same. Port- 
able Horse Power and Mounted I 
Steam Drilling Machines for 100 to Mas 
600 ft. Send 6 cents for illustrated | 


} PierceWellkxcavatorCo, | Jobbing and Retail Hardware Dealers. 
New York. | Sent to any address on receipt of 60c. 
HOAGUE, TOOL MFR., CHICOPEE, MASS. 


of CHAMFER 
wanted. 


PAT. JULY 19, 87. Por saleby 
e 





J. We. 


BUFF AND BLUE 
AMMBERST AND BEREA 


SANDSTONE 


Manufacturers of 
| Sawed stone of all kinds. Sawed and split flag- 


_coreaaore tous, comehantentze Grane Fittings and Fixtures, 


ch CLEVELAND STONE CO-, CLEVELAND, 0- | eae s: 


Send for illustrated catalogue. | 
IRON, BRASS, BRONZED and NICKEL-PLATED 


POULTRY YARD APPLIANCES, ETC. 


Low estimates furnished to Architects, Builders, 
Carpenters, Masons, etc. 





ESTABLISHED 1843. 

















Catalogue Mailed on Application. 
SAMUEL S. BENT & SON, 


No. 111 Chambers St., New York, N.Y. 





SHIELDS & BROWNCO. 


Manufacturers of 
Sectional 


oe Se ete 
3 






—FOR— 
Steam, Gas and Water Pipes, Drums, Heaters, ete. 
The Best Non-Condactor of Heat & Coldin the World. 


Send for illustrated descriptive Circular, and name this paper. 





Table is 8 feet 6 inches from floor; measures 
18 x 21 inches; is adjustable for cutting on a bevel. 
Guide for saw both above and below table. Dis- 
tance from table to guide when raised its full 
height, 5 inches; 16 inches between saw and frame. 
All gears cut from solid iron. Shafts are made of 
Saw pulleys covered with rubber. Upper 
saw pulley has adjustment to bring it into line with 
lower saw pulley. Weight of machine, 260 Ibs. 
Machines on trial. 


J. M. MARSTON & CO., 


Cor. Appleton & Tremont Sts., 
Soston, Mass. 


USEFUL BOOKS. 


Manufacturers, Agriculturists, Chemists, Engineers, Mechanics, Builders, men of leisure, and pro- 
fessional men, of all classes, need good books in the line of their respective callings. Our post 
office department permits the transmission of books through the mails at very small cost. Al 
comprehensive catalogue of useful books by different authors, on more than fifty different sub- 
jects, has just been published for free circulation at the office of this paper. Subjects classified, 
with names of author. Persons desiring a copy have only to ask for it, and it will be mailed 


143 Worth Street, 
NEW YORK. 


78 and 80 Lake St., 
CHICACO. 











EXCELLENT Brack Copres of Architectural 
Drawings, Sketches, etc., by the Patent 


Only 
equalled 
by Lith- 

ography. 
Specimen 
Free, 


AUTOCOPYIST CO., 166 William St., New York. 











steel. 





= At a rae 


— | 


OR 











York Avenue, Fourth 


to them. 
ae) Oe, SS a 
AGRICULTURE. ELECTRICITY. f MILITARY . ENGINEERING 
ANATOMY & PHYSIOLOGY. | FISHING, SHOOTING, Etc. TACTICS, Erc. 
ANIMALS, DOMESTIC. MINING, 


GAS. 
ARCHITECTURE & . BUILD- i liam MISCELLANEOUS. 


ING. AP. MOULDING AND FOUNDING. 

ANALYSIS AND ASSAYING. | HORTICULTURE AND ARBO-| NATURAL HISTORY, Etc. 

ASTRONOMY. RICULTURE. NAVIGATION, 

BIOLOGY, ZOOLOGY, Ere. HOROLOGY. PAINTING. 

BOTANY. Enh HYDRAULICS. PERFUMERY. 

BREWING AND DISTILLING. | LAW. PHOTOGRAPHY. 

CABINET MAKING, CARV- | LEATHER. PHYSICS. ‘" 
ING, AND TURNING. MATHEMATICS AND SUR-| POLITICAL ECONOM ~. 

CARPENTRY. VEYING. POTTERY. 

CHEMISTRY. MACHINERY. SANITARY ENGINEERING. 


CIVIL ENGINEERING. 
COOKING. —__ 
DICTIONARIES AND CYCLO- 


MARINE ENGINEERING. 
MECHANICS. 
MEDICINE AND SURGERY. 


SCIENCE SERIES. 
STEAM ENGINEERING. 
STEEL AND IRON. 


BLACK, BROWN, 


PEDIAS. MENTAL SCIENCE. STONE. 
DRAWING, ETCHING, EN- | METALLURGY. TAXIDERMY, 

GRAVING, Etc. MICROSCOPY. TEXTILE MANUFACTURES. 
DYEING AND PRINTING, MILLS AND MILLING, TECHNOLOGY. 


Address MUNN & CO., 361 Broadway, New York. 











> NEW YORK | 
“WHEELERS PATENT WOOD JUILLER. 


“5 aE Perr 
REINIGS LITHOGEN §ILIGATE JOAINT. 
LITHOGEN PRIMER, WOOD STAINS 


B 



















JANUARY, 1888. 





EVERY VARIETY OF 
PLAIN and HIRE PROOF 


BUILDING PAPER, 
ASBESTOS PAPERS, 


Waterproof and Inodorous Papers, Plain and Corru- 
gated Carpet Linings, Deadening Felts, Roofing Ma- 
terials, Tarred Board, &e., &e, 


Two and Three Ply 
Keystone Prepared Roofing 
Send for Samples and Delivered Price List ** B.” ~ 


H. F. WATSON, Manufactu’r, ERIE, PA. 
Daily Capacity of Mills, 60 Tons, 





CHANDLER & FARQUHAR 
177 Washington St. 
BOSTON. 








New England Agents for 


BARNES’ FOOT POWER MACHINERY 
% BY AND DEALERS IN 
aN x Machinists’ Supplies of Every Kind 


Send two stamps for illus. catalogue 











Encyclo- Diamond Book free, 
pedia of Drills and 2s5c. for 
qoo Engrav Lightning mailing it. 

ings of Hydraulic American 
WELL WELL Well Works, 
TOOLS, Machines Aurora, Ill, 





Architectural Sheet-Metal Works. 


Metal Building Trimmings, Ventilating Sky- 
lights, Metallic Roofing Tiles, Building Speciclties, 
Builders’ Light Iron Work. 


J. S. TEIORI, 
No. 1201 Callowhill St., Philadelphia, Pa, 





C. HEWLETT. 


CHENEY & HEWLETT 
Agcrit ECTURALJRON WORKS 


1 EVERY VARIETY OF WROUGHT ANDO. ||| 


Y ay 


CAST IRON: WORK FOR BUILDINGS 





ARCHITECTURAL AND ORNAMENTAL 


IRON STAIRS, GRILLES, 
GUARDS, GATES, RAILING. 
Special attention to Ornamental Work. 

Vault, Area, and Skylight (Cement and Trop). 
Designs, Estimates, and Catalogues on application. 
MANLY & COOPER MFG. OO. 

4150 Elm Ave., Philadelphia. 271 Broadway, N.Y. 


STEN, COLES, 


National Patronage, Best Facilities, 
Best course of Business Training, Short- 
Efest Time, Lowest Rates, No Vacation. 
Address, H. COLEMAN, Pres. 











ESTABLISHED 1844. 


SAMUEL H. FRENCH & CO., 


and Callowhill Sts., 


PHILADELPHIA, PA. 


‘PAINT MANUFACTURERS. 


Strictly Pure Lead, Zinc and Colors, Dry, in Oil, Japan, 
and Ready Mixed for Use. 


PEE Rees 





COLORS 


‘BUFF, AND RED. 


Masons’ and Builders’ Supplies. 
SEND FOR CATALOGUE AND CIRCULARS. 


. P. WiIiLCE: & CO.,, 


MANUFACTURERS OF 


DOORS, SASH AND BLINDS 


FRAMES, MOULDINGS, BRACKETS, TURNINGS, Ete. 


Every Description (in Hard Wood or Pine) of 
Stair Work and Interior Finish, Mantels, Sideboards, Pulpits, 
Pew-Ends, Office Counters, Store Fixtures. 


Corner 22d and Throop Streets, 





CHICAGO. 


JANUARY, 1888. 


Seientitic Aucrican, Architects und Builders Enition, 








Ser Uae SS 
Patent Wrought Iron Steel Dome 
FURNACE. 


1882.) 


(PATENTED SEPTEMBER 5th, 




















































































































































Unequaled Four 
for Sizes. 
Heating Portable 
Power, and 
Durability, Brick 
and Set, 
Freedom Shaking 
from and 
Gas, Dumping 
Send —_, = Grate, 
for : a he No 
NC | 
Circular : ? Charge 
and for 
References, = Estimating, 







































































MANUFACTURED AND SET BY 


eG sleek iC de PP EIN 8&2 OD}. 


310 & 312 THIRD AVENUE, NEW YORK. 


| 7H IMPROVED FLORIDA 
‘STEAM HEATER 


: The best and most complete House Heater in the world. 
Self-feeding, automatic, portable and saves all expense of 
brick-work. Most economical. Carries steam from 10 to 12 
iW hours without attention. Compact. 14 sizes, from 4 to 6 feet 
high. Anti-clinker grate, easily shaken, no dust. Sales larger 
than the 500 j sales of all reputable Steam Heaters. 


in ACTUAL US 


» all giving the 4 satisfaction. cremapia hs on appli- 
cation. Send for Illustrated Catalogue 


PIERCE, BUTLER & PIERCE MFG, 00... 


SOLE MANUFACTURER 


GENERAL {eae ee oie or winisn nb ys SNe . 


ORANE BROS. MFG, 
Kh Se B. ROB 
a D> AGENCIES 
























ERTSON a Baltimore, M 
N. 0. NELSON MFQ. : Louts, Mo. = 


ALL SIZES. 





Patent Self-Cleaning Ash Pit 





Obriates labor, dirt, and an- 


néyance. Sure preven- 


Crushing Grate. Great say- 





ve from fire caused 
. ing of labor and fuel. 


Perfect Dump. 








by hot ashes. 






































/ Patented and Manufactured by Office and Salesroom 


ty Schoen Heater 
ant More G2 Philadelphia. 


SENID FOR “XLLUSTRATED CaTaLoOGurE. 
AGENTS WANTED IN EVERY TOWN. 











Common Sense Clinker- 


[DNorth Eleventh St 


Ban. TRACKARA, 





tear erns, rackets, 
Efectrofierd, 
Eiolesiastical + Decorations, 






fedsigns 
Furnished, 
&dtimated Given. 





Correspondence Solicited, 


dHofiday 
Goods. 


Bartlett's Wronecht- Iron Brick-Lined Portable Farsae 


THE VETERAN, 


For fifty years has proven the Veteran’s Power, Durability, 
Efficiency, and Reliability. 


NO DUST, 
NO GAS, 
NO SMOKE, 
NO DAMPERS. 














No Overheated Caste iron Surfaces. 


Fire Clay Lined Fire Chambers. 


The Veteran is made of Heavy Boiler Plate Tron. A Shaking 
and Dumping Grate is attached, which will give you great 
satisfaction in its control and management. Pure warm air in 
great abundance. Every furnace is warranted to give perfect 
satisfaction. 

' ESTABLISHED 1847. 


Job Bartlett’s Sons, (0th & Filbert Sts., Phila, 


ESTIMATES AND ADVICE FREE. 


Tne Globe Steam. Bete 


Has been thoroughly tried 

in many private and public ‘it em 
buildings and always found @j™iumum 
to be the best. Very econo- ! i 
mical, and easily managed. To DRAET Do0Ry | 
_ Large surface exposed directly to the fire. Ask for all 
particulars before you place your order for any other. 


































THE GLOBE SAFETY DAMPER REGULATOR SHOULD 
7 BE USED ON EVERY STEAM HEATER IN USE. 
= For new Illustrated Price List of Globe Steam Heating Appliances, Address 


Glohe Steam Heater Co., North Waies, Pa. 
































































































































































































































20 page illustrated catalogue, 
containing full information and 


prices, sent to any address. 















































































































































ter and Perfect Ventilator. A Revolution in Fireplace Heating. 
Gives the combined heat of both a Furnace and Fireplace, with Perfect Ventila- 
tion. Equalizes the heat in every part of the room. Burns equally well Hard or 
Soft Coal, Wood or Coke. Address 


OMEGA STOVE AND GKAIE CO, 


89 Euclid Ave., Cleveland, Ohio. 
. HARRISON CONVEYOR! 


oi Hae Sting Grain, Coal, Sand, Clay, Tan B_rk, Cinders, Ores, Seeds, &c. 
Gseues.| BORDEN, SELLECK & CO. 1 {maneters, sChicago, ill. 




















Log 








STAINED Er AS 


FOR CHURCHES, DWELLINGS, Etc. 


Keystone Stained Glass Works, 
271 SOUTH 6th ST., , PHILADELPHIA. 


© 
: 


Scientitic American, Architects and Builders Edition, January, 1888. 
FRNAC The M. H. JACOBS’ FURNACE CO., 


Manufacturers of the celebrated wrought iron spiral radiator and steel dome portable 









ALL OUR FURNACES ARE 


ABSOLUTELY 
Gas Tight 


oil FURNACES 


Constructed with Simplicity & Economy.| witn Hot water 
Healthy, Pure Warm Air. No Flues Attachment. 
to Stop Up. No Mechanic 
ae Every Year to 
ut Them in Order. 


Has more radiating surface than any Hot Air Furnaces 
made. Every Joint is a Steam Boiler Joint. Adapted 
for Heating Dwellings, Stores, Churches, School- 
houses, etc. 








It wears the 


Crow of 
SOpETOrIy. 


Most Economical 


POWERFUL. 


The Spiral Radiator is exciting universal attention and careful examination by the public, as evi- 
denced by the drift of popular favor. A cursory examination alone is sufficient to show its merits and , 
polos’ Sah It combines all the requisites of a successful furnace, viz.: Future Maintenance, Effici- 
ency, and Power to Economize and Radiate the Heat Desired. No less attention has been given to the 
qualities upon which depend the health and vitality of our families. 

MANUFACTURED BY 


M. H. JACOBS’ FURNACE CO., Syracuse, N. ¥. 


"Tut AUBU RIN” 
TEAM HEATING BOILERS, 


or 


y 





=. 
a 














Most Perfect and Durable 


THE KING 
of HEATERS 




















MANUFACTURED BY 


Klein Furnace Co., 


250 and 254 North Ave., Rochester, N. Y. 
Also Mfrs. of Economist Steel Plate Ranges. 


(= See them and you will buy no other Warm Air 
Furnace. Every Heater Warranted. 


























Klein’s Steel Plate Tubular Furnaces. 


Popular Fortune Hot Air Furnace 


FOUR SIZES—Nos. 25, 28, 32, and 36. 


BEST FURNACE KNOWN FOR HEATING DWELLINGS. 














ECONOMICAL, DURABLE, AND CHEAP. 
IMPROVED DUST FLUE, LARCE RADIATION. 


oS ee 














Having repeated inquiries for a Hor Arr Furnace 
—— . combining all the good elements of a first-class furnace, 
| with the FaNcy FRILLS left off, that could be put up at 
& MODERATE PRICE, induced us to make the “ PopuLaR) 
Fortune,” sales of which, and the satisfaction rendered, 
have proven it to be just the furnace wanted, specially 
for Surburban Houses, 
Write for circular and prices. 


MANUFACTURERS, 


Thomas, Roberts, Stevenson & Co., | “ 
PHILADELPHIA. 











Automatic, 


water. 


ing grates. 
grates. 














“Motes and Queries. 
(Continued from page Vi.) 








(6) E. H. 8.—Coal tar alone with gravel 
and sand for side walks does not dry well. Asphaltum 
with equal parts of coal tar melted together and 
sprinkled upon the mixed sand and gravel that has 
been made hot upon aniron plate (the mixing to be 
done in a large pan of iron), putting no more asphalt 
and tar upon the sand and gravel than will just make 
it stick together ; then dump into place while hot, spread 
quickly, and beat leve) with a ram or heavy roller. Dust 
over the surface with fine sand before rolling or beat- 
ing, to prevent tue material from sticking to the roller 
or beater. This operation requires a little care and ex- 
perience as to just the amount of asphalt and tar fora 
given measure of sand and gravel, and also for the pro- 
portions of sand and gravel required to make the best 
pavement. Sometimes a thin bed of broken stone is 
laid as a foundation. Also a thin bed of coarse gravel 
is sometimes spread before dumping the hot mixture. 


(7) J. B. W.—Hard wood lumber 
should not be kiln-dried until marketed and ready for 
use, It is less liable to crack or become shaky after 
being cut to required size for use, Wagon and car 
builders have their own kilns, heated by steam, which 
is essential for perfect kiln drying. Such a plant may 
cost from one to two thousand dollars. We recom- 
mend you to correspond with lumber dealers in regard 
to establishing a trade. 


(8) P.S. M. asks the average amount of 
square plate or pipe surface used in practice for heat- 
ing 1,000 cubic feet of room space in buildings by hot 
water or low pressure steam, say 5 pounds, and the 


same for high pressuresteam, A. 10to 12 square feet 


per 1,000 cubic for hot water, 7.to 9 square feet per: 
1,000 cubic feet for low pressure according to exposure, 
and 6 to 7 square feet per 1,000 cubic feet for high pres- 
sure. 


(9) W. W.—The telescopes of survey- 
ing instruments, except in some special cases, are the 
same as the ordinary terrestrial telescopes or spy- 
glasses in their optical construction. It is necessary 
that the crosswires be put exactly in the focus of both 
object glass and eyepiece. Their magnifying power is 
from 10 to 25 times, Orifice at eye end three-sixteenths 
to one-quarter inch. Bright brass castings cost in New 
York 20 to 30 cents per pound, according to quality. 


(10) J. J. R. writes: What will soften 
the water in our well, and still leave it fit for drinking 
and cooking purposes? The wateris very hard, and itis 
as much as we can do to wash with it. A. By adding 
lime to the water, and allowing the mixture to stand for 
24 hours and then filtering, the condition of the water 
will be improved. See the article on “‘How to Soften 
Hard Water,” ScrenTIFIC AMERICAN SUPPLEMENT, 270. 


(11) J. H. A. asks: What is the cause 
of putty losing its color and turning white in the joints 


A 











of bricks? A. Venetian red contains but a slight 
amount of oxide of -iron, so that the putty made from 
such a pigment is not likely to contain over 5 per cent 
of the coloring matter. Good putty made with chemi- 
cally pure oxide of iron will not lose its color. There 
is no destruction of coloring matter, simply the putty, 
unless propérly made, does not contain sufficient pig- 
ment. 


(12) J. J. R. writes: I have a large tank 
(circularpavhieh I wish to coat with somethiug before 
I Jet in the water. Material, white pine. What can I 
use to dpe water from penetrating the wood and 
that willnot injure the water for family use? A. 
We know ofmothing better for painting wooden tanks 
than Price’s metallic paint (red oxide of iron) and 
ed oil, 2 good coats, first well dried before 

is puton. The best coating for a wooden 
drinking water is paraffine, which can be put 
ney a warm iron, such asa sad iron or 
ted about 250°. 













b.—There will be very little 
house with a4 inch air space and a 
to warmth or dryness. A 2 inch 
Your 4 inch outside wall is very 
Seno stability of itself, and the 
t to the terra cotta lining are limit d 
and not reliablé. A cheaper and better way is to build 
your house with substantial walls, 8 inches or 12 inches 
thick, according to size and height, and fur off the outer 
walls and lath and plaster. 


(14) A. C. F. asks about a driven well 


where the soil is sandy, water being found about 60 
feet below the surface ; it appears to be in the quick- 
sand, beneath which appears to beclay. In getting 
water, the sand being fine and mixed with the water 
passes through the pipe, and is continually drawn up 
with the water, thus making the water muddy and im- 
pure. How can a well be driven under such circum- 
stances so asto make it work well? A. There is no 
betier way of keeping fine sand out of driven well pipes 
than to make the strainer longer than usual and cover 
with very fine brass wire cloth, about 60 mesh to the 
inch. When driven into quicksand, the fine sand that 
will pass through may be pumped up by working a 
pump strongly. The larger particles of sand will be 
drawn against the strainer, and in a short time form a 
filter stratum around the pipe, which will keep back the 
quicksand. In this way we have pumped out a half 
barrel of the fine quicksand, and obtained a clear flow 
that lasted many years. Sometimes doubling the wire 
cloth will add much to the durability of the strainer. 






(15)8. & T. say: Having a reservoir full 
of water and a certain size of pipe out of bottom run- 
ning down a hill, will more water be discharged 200 
feet below than will be at 100 feet, say a 1 inch pipe 
throughout? The question is whether the additional 
fall will cause the water to enter the 1 inch any faster 
in the one case than the other. Should not the inlet be | 





no more water will be discharged at 200 feet than at 
100 feet. Make the upper section larger for more flow 
at the bottom. 


(16) A. F. L. asks for the cost of the St. 
Louis bridge, and also of the Brooklyn bridge. A. The 
St. Louis bridge cost $6,537,000. Brooklyn bridge cost 
in round numbers $15,500,000. These amounts include 
the approaches, but do not include interest. With in- 
terest added up to date of completion, the cost of the 
Brooklyn bridge was about $21,000,000. 


(17) J. A. D. writes: About a year ago I 
built a fence, using three 8 by 8 inch posts, which 
were supposed to have been seasoned. I primed them 
with ready mixed white paint, and afterward gave them 
two coats of white lead (Atlantic) and linseed oil. In 
a few weeks the paint blistered and cracked off. I 
sandpapered them and gave them another coat, but the 
same thing happened again. {t has fallen off four 
times. Can you tell me the cause, and what will stop 
it? A. Probably the ground is wet, and the posts ab- 
sorb water. The sun heating the paint may vaporize 
the water under it sufficiently for blistering. Try 
covering the parts of the posts underground with tar, 


(18) J. D. F. says:1. I have some old paint 
brushes which have become hard with paint. How can 
the paint be removed so as to make the brushes per- 
fectly clean without injury to the bristles? A. To 
soften brushes that have become hard, soak them 24 
hours in raw linseed oil and rinse them out in hot tar- 
pentine, repeating the process till clean; or wash thera 
in hot soda and water and soft soap. 2. Can you tell 
me of something to put on awnings to prevent mildew? 
A. To remove mildew stains, mix well together two 
tablespoonfuls of soft soap, one of salt, two of powder- 
ed starch, and the juice of alemon. Lay this mixture 
on both sides of the stain with a painter’s brush, and 
then lay the articles on the grass, day and night, until 
the stain disappears. 


(19) J. C. H. asks: Is there any cheap 
method by which asbestos felt can be made waterproof? 
That is, saturated completely and thus rendered imper- 
vious fo water? Can this be done and the material still 
be at all pliable, or will it be rendered stiff? If the 
felt can be made waterproof in sheets, and boxes or 
tanks are desired to be made of it, what material should 
be used to cement the joint seams or corners? A. We 
think the following would accomplish your purpose, 
A mixture is prepared consisting of 60 parts of resin, 80 
parts of tallow, 5 parts of wax, and 5 parts of turpen- 
tine. Soak the asbestos felt in this mixture, and it will 
become waterproof. Several processes for waterproof- 
ing cloth may be found in the Scrmntiric AMERICAN 
SupPLEMENT, No. 317, which will afford you some in- 
formation on this subject. This lining cannot be ce- 
mented, but only joined by same or similar material. 
We should think asbestos not a very suitable material 
for tank lining. 


(20) C. W. G. asks (1) for a No. 1 polish 


Self-Feeding, 


Requires attention but once in from twelve to 
twenty-four hours. 
Self-locking shaking grate. 
impossible. 


he Woodcock Patent Shaking Grate, 
For Boiler Furnaces of all Description 





Portable. 


Fuel magazine surrounded by 
Waste of coal 


No dust. Ne gas. 


Saves its cost in a year, supplanting all other shak- 


No waste of coal. No burnt or broken 


Self-locking, and as nearly automatic as a 
grate can be made. 


Send for Illustrated Catalogue. 


Woodeock & Co, Auburn, N. Y. 








some extent scratches, etc., and that would polish and 
dry quickly, A. Gam shellac 3 ounces, gum mastic 1 
ounce, gum sandarac 3 ounces, alcohol 40 ounces. Dis- 
solve the last two in the alcohol, then dissolve the 
shellac and pour off the clear for use. Filling compo- 
sition consists of size and whiting brought to the con- 
sistency of putty. 2. A good zinc polish (fluid), one that 
will clean and polish quickly and is lasting. A. Use 
glycerine or creosote mixed with dilute sulphuric acid; 
hydrochloric acid diluted may also be used. 3. A good 
fluid for polishing and cleaning the copper drains for 
glasses used in saloons, they being wet continually, 
and hard to keep bright. A. Copper can be cleaned 
by using old nitric acid diluted, or use soft stone and 
rotten stone, made into a stiff paste with water and 
dissolved by gently simmering ina water bath. Rub 
on with a woolen rag and polish with dry whiting and 
rotten stone: 4. The best plating fluid for silver and 
nickel, without the battery. A. See answer to query 
No. 28 in the ScizntTiFIc AMERICAN for May 24, 1884. 





FUL plans and specifications for any of 
the various buildings illustrated in this 
work may be obtained, on very moderate 


terms, at this office. These include 
churches, schools, dwellings, enlarge- 
ments, extensions, wings, ete. The two 


volumes for the past year, which may be 
purchased for $3, contain nearly 200 eleva- 
tions and many plans. Address Munn & 
Co., 361 Broadway, Architects and Build- 
ers Edition SCIENTIFIC AMERICAN. 


PATENTS. 


MESSRS. MUNN & CO., in connection with the pabli- 
cation of the SCIENTIFIC AMERICAN, continue to ex- 
amine improvements, and to act as Solicitors of Patents 
for Inventors. 


in this line of 
experience, and 
preparation of Patent Drawings, Specitications, and he 
Ti pS cone of Applications for Patents in the United 

tates, Canada, and Foreign Countries. Messrs Munn & 
Co. also attend to the preparation of Caveats, Copyrights 
for Books, Labels, Reissues, Assignments. and Repors 
on Infringements of Patents. All business intrustedo 
them is done with special care and promptness, on yery 
reasonable terms 


A pamphlet sent free of charge, on application, con- 
taining full information about Patents and how to pro- 
cure them; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements, As- 
signments, Rejected Cases, Hints on the Sale of Pa- 
tents, etc. 

We also send. free of charge, a Synopsis of Foreign Pa- 
tent Laws, showing the cost and method of securing 
patents in all the principal countries of the world. 


MIUNN & CO., Solicitors of Patents, 
361 Broadway, New York. 
BRANCH OFFICHS.—No. 622 and 624 F Street, fa. 





business they have had forty-one yeurs’ 
now have wnequaled Facilities forthe 


larger ? A. If lengths between each station are the same, for wood, One that will remove specks, and fil) up to | cific Building, near 7th Street, Washington, D.C, — 
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2 It will save 500 to November 30th, 1887. 
Zz 1,000 lbs. of coal out | 
z of every ton. The Edward Storm Spring Co., Limited, 
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some time ago for an old one gives great satis- 


COSTS LITTLE, | faction. We feel now that our dishes can make 
SAVES IUCH, 


Largest Steaming Capacity. 


WRITE FOR REFERENCES AND DISCOUNT. 


the trip between floors in safety, which we 
Send for Circular and ; 
Testimonials. | never could do before, as the old waiter appears 


Wilmot Castle | to have been constructed in the interest of the 


g Co china and glass dealers, and, I am sorry to say, 
"y 


Rochester, N.Y. ness. A good dumb waiter for family use is much 
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The above cuts illustrate the best Screw Holding Driver yet produced; every one using scr 
; at > best Screy £ } 5 ; every sing screw 1 mM 
drivers has doubtless experienced great difficulty, under certain circumstances, and in particular places, | i | AWARDED BRONZE MEDAL: AT CINCINNATI INDUSTRIAL 
in holding screws until well started, and readily appreciate a tool of this kind, although it must be seen Hi il Mi - (EXPOSITION 1884) : 


HAS no SPRINGS, TRIGGERS or CIRCLE 
IRONS; POSITIVE ACTION; CANNOT GET 


and used to understand all there isinit. Itis indispensable to use in corners, overhead, and in unhandy 
places, that cannot be reached with both or either hands. Blades made of the best steel and carefully 
_ tempered, Handles fastened to the blades by a screw through the tang. 





















































Length of Blade, 6 inches. Length of Driver, 10 inches. | i OUT OF ORDER; FITS ANY DOOR. 
i Z | AGENTS WANTED IN EVERY CITY AND TOWN INTHE U.S. 
SAMPLE BY MAIL, 50 CENTS. | a A oe kei das Ore LOSeaLe PREPAID TO ANY 
==) | ‘ON F 1.00. ADDRESS 
The ALFORD & BERKELE COMPANY, Sole Agents, | I J RICHMOND WEATHER STRIP CO.Richono, IND 
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The system of heating buildings by Hot Water circulation is now commanding universal attention, and it is conceded by the most 
. prominent sanitary and heating engineers that Hot Water, by reason of the uniformity of heat produced, its adaptation to climatic 
changes, and its healthfulness and economy, is in this country, as in foreign countries, to supersede all other methods. We have acquired 
~* the exclusive right for the manufacture and sale, in the United States, of the celebrated Spence Hot Water Boilers, which, in an experience 
extending over twenty years, have been perfected so as to combine in an inexpensive boiler the maximum of heating capacity with the 
greatest economy of fuel. So much depends upon the proper construction of the boilers that we desire especially to commend their 
merits to the attention of architects and all persons contemplating the introduction of new heating apparatus. 
‘Agencies are to be established in all of the principal cities of the United States, and we shall be pleased to give information, person- 
ally or by mail, to all interested in the subject. 


N. B.—Cuts illustrating this Heater will appear in subsequent issues. 


THE NATIONAL HOT WATER HEATER COMPANY, 
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“THE FEW ADVANTAGES OF THE COMBINATION SYSTEM AS DEMONSTRATED BY 


THE PERFECTLY COMBINED STEAM AND WARM AIR HEATING APPARATUS. 








1Ist.—Two results with but one fire. 

2d.—All benefit derived from a Steam Heater is radiated in the Combination, while 
no sacrifice is made in wasting what you are compelled to burn before reaching Steam 
Radiation (212 degrees). 

3d,.—With steam, when fire is banked for the night, radiation ceases—in the Combina- 
tion, never! 
_ 4th.--With steam, the consumption of fuel is the same at 60° as itisat zero. In the 
Combination, you burn only what the outside temperature demands. 

5 th.—The drafts are automatically arranged, requiring no further attention, 

6th.—In zero weather all Hot Air Heaters are weak—in the Combination, steam sup- 
plies the power whenever wanted. 


With these positive advantages, it is no difficult matter to 
decide which to purchase. 


A home well heated is a necessity. This comfort can be 
secured by a little outlay. 
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The Most Popular Scientific Paper in the World. 


ESTABLISHED 1845. 





t= Circulation Larger than all Papers of its Class Combined, 


Only $3.00 a Year, including postage 


to United States and Canada, $4.00 a 


year, including postage to all countries in the Postal Union, 


This widely circulated and splendidly il- 
lustrated paper is published weekly. Every number 
contains sixteen pages of useful information and 
alarge number of original engravings of new in- 
ventions and discoveries, representing Engineering 
Works, Steam Machinery, New Inventions, Novel- 
ties in Mechanics, Manufactures, Chemistry, Elec- 
tricity, Telegraphy, Photography, Architecture, 
Agriculture, Horticulture, Natural History, etc. 

Alu Classes of Readers find in THE SCIEN- 
TIFLO AMERICAN a popular resume of the best 
scientific information of the day; and it is the aim 
of the publishers to present it in an attractive 
form, avoiding as much as possible abstruse terms. 
To every intelligent mind this journal affords a 
constant supply of instructive reading. It is pro- 
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This is a distinct paper from THE SCIEN- 
TIFIC AMERICAN, but it is uniform in size with it, 
every number containing 16 octavo pages. THE 
SCLENTIFIG AMERICAN SUPPLEMENT embraces a 
very wide range of contents, covering the most 
recent and valuable contributions in Science, 
Mechanics, Architecture, and Engineering from 
every part of the world. Every number contains 
several illustrations, consisting in part of import- 
ant engineering works, in progress or completed, 
both at home and abroad. It presents the most 
recent papers by eminent writers in every depart- 
ment of science, andevery number contains infor- 
mation useful to engineers in every department of 
industry. civil, mechanical, electrical, ete. 

Translati ms from French, German, and 
other foreign journals, accompanied with illustra- 
tions of Grand Engineering Works; also of Naval 
and Mechanical constructions of magnitude, pro- 
jected, progressing, and completed, at home and in 
all countries abroad. 

The most important papers read at Scien- 
titic Conventions by the best and most profound 
thinkers, will be found in THE SCIENTIFIC AMERI- 
CAN SUPPLEMENT. This paper, when preserved 
and bound, forms a most useful encyclopedia of 
information, and presents a complete history of 
the progress of the times in the Sciences, Arts, and 














motive of knowledge and progress in every com- 
munity where it circulates. 

One copy of THESCIENTIFIC AMERICAN and one 
copy of THE SCLENTIFIC AMERICAN SUPPLEMENT 





(see prospectus below) will be sent for one year, 
postage prepaid, to any subscriber in the United 
States or Canada, on receipt of seven dollars 
by the publishers. 

The safest way to remit is by Postal Order, 
Draft, or Postal Note. Money carefully placed 
inside of envelopes, securely sealed and correctly 
addressed seldom goes astray, but is at the send- 
er’s Address all letters and make all orders, 
drafts, etc., payable to 


MUNN & CO., 361 Broadway, New York, 
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meviran Supplement 


Mechanical Engineering, 
advertisements 
Price—$5 a year, in advance; or one copy of 
THE SCIENTIFIC AMERICAN (see prospectus above) 
and one copy of THE SCLENTIFIC AMERICAN Sup- 
PLEMENT both mailed for one year for $7, pay- 
ment in advance to the publishers. Remit by mail 


and address 
MUNN &CO., 
Publishers Scientific American, 
361 Broadway, New York. 


This paper contains no 


To Foreign Subscribers,—Under the facili- 
ties of the Posta) Union, THE SCIENTIFIC AMERICAN 
is now sent by post direct from New York, with 
regularity, to subscribers in Great Britain, India, 
Australia, and all other British Colonies; to France, 
Austria, Belgium, Germany, Russia, and all other 
European States; Japan, Brazil, and all States of 
Central and South America.. Terms, when sent to 
foreign countries, Canada and Mexico excepted, 
$4, gold, for SCIENTIFIC AMERICAN, one year; $9, 
gold, tor both SCIENTIFIC AMERICAN and SUPPLE- 
MENT for one year. This includes postage, which 
we pay. Remit by postal or express money order, 
or draft to order of 


MUNN & CO., 361 Broadway, New York. 
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$2.50 a Year. Single Copies, 25 Cents. 


This is a Special Trade Edition of THE SCIENTIFIC 
AMERICAN, issued monthly —on the first day of the 
month. Each number contains about forty large 
quarto pages,equal to about two hundred ordinary 
book pag forming, practically, a large and 
spendid Magazine of Architecture, richly 
adorned with eleg mt plates in cours and with fine 
engravings; illustrating the most interesting ex- 
amples of modern Architectural Construction and 
allied subjects. 

A special feature is the presentation in each 
number of a variety of the latest and best plans for 
private residvnces, city and country, including 
those of very moderate cost as well as the more ex- 
pensive. Drawings in perspective and in color are 
given, together with full Plans, Specifications, 
Costs, Bills of Estimate, and Sheets of Details. 

No other building paper contains so many plans, 
details, and specifications regularly presented as 
this edition of THE SCIENTIFIC AMERICAN. Hun- 
dreds of dwellings have already been erected on 
the various plans we have issued during the past 
yeur, and many others are in process of construc- 
tion. 

Architects, Builders, and Owners will find this 
work valuable in furnishing fresh and useful sug- 















gestions. All who contemplate building or im- 
proving homes, or erecting structures of any 
kind, have before them in this work an almost 
endless series of the latest and Lest examples from 
which to make selections, thus saving time and 
money. 

Many other subjects. including Sewerage, Piping, 
Lighting, Warming, Ventilating, Decorating, Lay- 
ing out of Grounds, etc., are illustrated. An ex- 
tensive Compendium of Manufacturers’ Announce- 
ments is also given, in which the most reliable 
and improved building Materials, Goods, Machines, 
Tools, and Appliances are described and illustra- 
ted, with addresses of the makers, etc. 

The fullness, richness, cheapness, and conve- 
nience of this work have won for it the Largest 
Circulation of any Architectural publication in 
the world. The subscription price of this publica- 
tion is $2.50 a year, or one copy of the SCIENTIFIC 
AMERICAN and Architect and Builders Edition to 
the same address $5. Single numbers mailed, 25 
cents. For sale and subscriptions received by all 
news dealers. Address 

MUNN & CO., Publishers, 
361 Broadway, New York, 
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Cheap, Reliable, Safe. 


Automatic Boiler Feed. Auto- 
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The Largest Plates of Glass in the cities of Chicago, Cleveland, 
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IMMENSE PRODUCTION. 


The combined production of our two factories is 260 OOO square 
feet per month. The largest production of any factory in the world, 
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Promptly sent, on receipt of the price, by MUNN & CO., No. 361 Broadway, New York City. 


OUR NEW CATALOGUE OF THE 





LATEST AND MOST IMPORTANT WORKS RELATING TO 


ARCHITECTURE, BUILDING, CARPENTRY, ETC., IS NOW READY, AND WILL 
BE SENT, FREE OF POSTAGE, TO ANY ADDRESS. 











AMERICAN COTTAGES, ; 
Consisting of 44 large quarto plates. Containing Original Designs of Medium and Low-cost Cot- 
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ARCHITECT’S HAND-BOOK. 
A Hand-Book of Formulz, Tables, and Memoranda, for Architectural Surveyors and others 
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ARCHITECTURAL DETAILS, | 
Containing 387 designs and 967 illustrations of the various Parts needed in the Construction of 
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ARCHITECTURAL STUDIES, 
PAR? I.—12 Designs for Low-cost Houses. This set includes the Prize Designs for $2,500 Houses 
~ of * Building Competition No. 1.” These will show Elevations, Plans, and Details, together 
with Specifications, Bills of Materials, and Estimates of Cost. In addition to the above, there 
are given a number of other Designs, ranging in cost from $500 to $4,000 .-- $1.00 
PART II.—Store Fronts and Interior Details. Containing 12 plates of Designs and Details for the 
following classes of Stores: Drug Store, Restaurant, Village Shop, Retail 25-ft. Store, Bank 
and Office Finish, Cigar Store, Corner Dry Goods Store, Store Front, Basement, and First 
awn ae EE SMALOL GWG hss omer: Pa Ne TON ac oe a acnsaret as tener ecines 6) otee Nl icdect $1.00 
PART III.—Stables. 


PAPEL’ POLPLOlO. . 3.) . eves ods iste toae lal lech sr Sete Nc ate Dat Naka ate $1.00 


PART IV.—Seaside and Southern Houses. 12 plates of Designs for Cheap Houses, with ample 
Verandas, suited tu a summer climate. Average cost, $1,500. ...-......... cecccc cece seen es $1.00 
PART V.—Outbuildings. Containing 12 plates of Designs of small Stables, Summer Houses, 
AON MOOA SEVEN. WON CCS, GALES, DUG: ok oc tec Nie <dovcs eee mies es ndaniae cus Te tered Siu $1.00 
PART VL—Perspectives, Elevations, and Plans, with Specifications, Bills of Materials, etc., of 
PCE OM ITIL TOI SOA EOE ee ec ares. les 4 +4, sina acev ce oe blseieacs ve ndumion ald elleb eu ced $1.00 
PART VII.—Designs for Door and Window Finish, Wainscotiny, Mantels, Closets, etc......$1.00 
ARCHITECTURE. 


Encyclopedia of Gwilt’s, Historical, Theoretical, and Practical. New edition, revised, with Alte- 
_rations and considerable Additions. By Wyatt Papworth, F.R.I.B.A. Nearly 1,600 wood engrav- 
ings about 500 being new to the work). Thick 8vo, cloth............. 0... cece eee neces $20.00 


BRICKS, TILES, AND TERRA COTTA. 


A Treatise on the Manufacture and Materials, Tools, Machines, and Kilns used. By Charles T. 
ame OM Aes eo CNPTAVINES, ANG UPIATCS Batok se scae sc depyese. weweaiecs on cnce (o vie-dahemadeclese $5.00 


BUILDING SUPERINTENDENCE. 
By Professor Theodore M. Clark. One vol. Profusely illustrated with Plans, Diagrams, etc. 
$ 


3.00 
BUILDING CONSTRUCTION. 

A Complete Manual of the Details of Construction, illustrated with a large number of engravings. 
PARTI. Contents: Walling and Arches; Brickwork; Masonry ; Carpentry; Floors, Partitions ; 
Timber Roofs; Iron Roofs; Slating; Plumbers’ Work; Cast Iron Girders. etc.; Joinery. Part II. 
Jontents: Brickwork and Masonry; Timber Roots; Roof Coverings; Built-up Beams; Curved 
Ribs; Timber and Iron Girders; Centers; Joinery; Stairs; Riveting; Fire-Proof Floors; Iron 
Roots; Plasterers’ Work; Painting, Paper-Hanging and Glazing. Price of each............. $3.50 
PART III. Materials: 1. Stone; 2, Bricks, Tiles, Terra Cotta, etc. ; 3. Limes, Cements, Mortar, 
Concrete, Plaster, and Asphalts; 4. Metals; 5. Timber; 6. Paints and Varnishes; 7. Glass; 8. 
PaperManving +00 Miscellaneous, pPOSb-PAAG se 6s 5. kee ho ak md I Se and Meg toad eied hones $6.00 


CARPENTRY MADE EASY; 
Or, The Science and Art of Framing on a New and Improved System. With Specific Instructions 
for Building Balloon Frames, Barn Frames, Mill Frames, Warehouses, Church Spires, etc. Com- 
stp also a System of Bridge Building, with Bills, Estimates of Cost, and valuable Tables. 
llustrated by 44 plates, comprising nearly 200 figures. By William E. Bell, Architect and Prac- 


eases teetd I CLONCA GAO ther ache ice «te siete Se OM aie o:« «og abled aun hited n ciaaj alan ad tatnee ceStieqmeee an $5.00 
CEMENT, PORTLAND, FOR USERS. 

ett Paton sir apods miei. © OMCLOM ASSL D <a noo ntrecwersclal noel ae oe paeaeceaeeneelee’ $1.50 
CEMENTS, 


A Practical Treatise on Limes, Hydraulic Cements, and Mortars. By Major-Gen. Q. A. CO Gi 


4.00 

CHIMNEY CONSTRUCTION. 

A Practical Treatise on the Construction of Tall Chimney Shafts, containing Details of upward 

of eighty existing Mill, Engine House, Brick Works, Cement Works, and other Chimneys in Eng- 

Jand, America, and the Continent, constructed in Brick, Stone, Iron, and Concrete. By Kobert M. 

Bancroft and Francis J. Bancroft, Civil Engineers. Illustrated with 82 lithographed Diagrams, 

giving Plans, Elevations, Sections, Details, etc. Royal 8vo, cCloth.........5s...... cece cece ene $2.50 
CHURCH ARCHITECTURE, WITHERS’. 

One large volume of fifty-one 9 x 14 plates, substantially bound in extra cloth, sent by mail or 

express to any part of the United States upon receipt of price, reduced from $15 to........610.00 
CONCRETE. 

A Practical Treatise on Natural and Artificial Concrete, its Varieties and Constructive Adapta- 


tions. By Henry Reid, C.E., author of “*The Science and Art of the Manufacture of Portland 

RSLS rere ML SANLIND OCLSROO TAO Se A OL EMAEN coi SE tatty Sas isc a) AIG Aecx ovevcidn edu ovels alc ovo wicca 0.08 GID ROMS doe dro 0 80S $6.00 
CONSERVATORIES, ARTISTIC, 

And other Horticultural Buildings. Oblong 4to, boards........ 0. ......0005 BPE doc nels a $2.50 


Oblong 4to, boards...... a 


- 

COTTAGE RESIDENCES. | 
| New edition. A series of Designs for Rural Cottages and Cottage Villas, and their Garden 
| Grounds. By A. J. Downing. Cuntaining a List of Trees, Shrubs, and Plants, and the most recent 
/ and best selected Fruit; with some Account of thé newer style of Gardens. By Henry Winthrop 

| Sargent and Charles}Downing. With many new Designs in Rural Architecture. By George 

| Harney, PPEMIGOOU,  CALOr CLOUIL at lace onl Bac sleleale deg srasian dive vue octe simia's otha ye tra rete Seen SI < $5.00 

COTTAGES; 

Or, Hints on Economical Building. Containing 24 plates of Medium and Low-cost Houses, con- 
tributed by different New York Architects; together with descriptive letterpress, giving Practical 
Suggestions for Cottage Building. Compiled and edited by A. W. Brunner, Architect. Anda 
chapter on the Water Supply, Drainage, Sewerage, Heating, and Ventilation, and other Sanitar 
Questions relating to Country Houses. By Wm. Paul Gerhard. One 8vo volume, cloth....$1.0 

COTTAGE, THE SUBURBAN. 

Its Design and Construction. Containing over 100 illustrations and full descriptive letterpress. 
his book gives Practical Instruction On every question arising in House Building, and should be 
the hands of every one intending to build. One 8vo vol., cloth. . 


Baie: AND SUBURBAN HOUSES. 


MeO Cnt See te $1. 


is work is finely illustrated with about 150 engravings, and gives the required Instruction upon 
Points, from the Selection of a Place to Build to the perfect Completion of the House. By T. 


Atwood. _ Cloth, EES Sisbd ap, eetiloe, Bic: SR eon eee a erry Pe ere CP Pied $1.50 
DECORATION, 
Hlementary Decoration as applied to the Interior and Exterior Decoration of Dwelling Houses, 


c. By James W. Facey, Jr. Illustrated with 68 explanatory engravings................... $1.00 
DECORATION, INTERIOR. 


ontaining besides introductory remarks, chapters on the Hall, the Staircase, the Library, the 
‘arlor, the Dining Room, the Study, the Bedrooms. This book is fully illustrated with 75 drawings 
f Interiors, Details, Furniture, etc. It contains suggestions for the treatment of both city 
nd country houses, and indicates methods for altering and improving old work. It is written 
ith witha view of interesting non-professional readers and all who care to beautify their homes, 
swell as architects and decorators. By Arnold W. Brunner and Thomas Tyron, Architects. 
Puna ter Ovals CLOLRE DICE Lio. o Sec ciar ss» 22st <- sSd a ROR es a dias ose sesh haber $3.00 


DRAFTSMAN’®S MANUAL; 
| Or, How a Learn Architecture ? Containing Hints to Inquirers and Directions in Draftsman- 
ship. By F. T. Camp, Architect. One small volume, cloth ................... 50 
DRAINAGE AND SEWERAGE OF DWELLINGS, 
By Wm. P. Gerhard. Three hundred and two pages and 282 illustrations. One 12mo vol....$1.50 


DRAWING. 
| Ornamental Drawing and Architectural Design. By R.8. Burn. Illustrated. 8vo. London. 


RA WING. ; 
A Manual of Industrial Drawing for Carpenters and other Wood Workers. By W. F. Decker, 
_ Instructor in Drawing, University of Minnesota. 176 pages, 29 plates, and numerous other illus- 
trations. One 8vo volume, cloth....... .............2ee see. PR RE IE Se Ae $2.00 


DWELLINGS FOR VILLAGE AND COUNTRY. 


UNDATIONS AND CONCRETE WORKS. ‘ 

Containing a Synopsis of the Principal Cases of Foundation Works, etc. Practical Remarks on 
Footings, Planking, Sand, Concrete, Beton, Pile-driving, Caissons, and Cofferdams, etc. By E. 
TGR e, Ce TEA SEE OOItIGIT: . Pet liso co wv nv seb eed -eoevee recess Lea? nO Sai $1.00 


UNDATION AND FOUNDATION WALLS. 

Pile Driving, Building Stones, and Bricks. Illustrations of Foundation, Pier and Wall Construc- 
tions, Mortars, Limes, Cements, Concretes, Stuccos, <tc. By Geo. T. Powell, Architect and Civil 
Engineer. 64 illustrations. 1 volume..... MRE, A Aer ene are cy bret +++ $2000 





GALVANIZED IRON CORNICE WORKER'S MANUAL. 
Containing Instructions in laying out the different Miters and making Patterns for all kinds of 
Plain and Circular Work. Also, Tables of Weights, Areas, and Circumterences of Circles, and 
other matter calculated to benefit the trade. By Cnarles A. Vaile, Superintendent Richmond 
Cornice Works, Richmond, Indiana. Illustrated by 21 plates. In one volume, quarto...... $5.00 


HANDRAILING AND STAIRCASING, E ; 
A Complete Set of Lines for Handrails by *Square-cut System,” and Full Practical Instructions 
for Making and Fixing Geometrical Staircases. By Frank O. Creswell, of the Liverpool School of 
Science, Medalist for Geometry. With upward of 100 Working Drawings. Fully Illustrated. 


Cloth. 22.2... PO Pee Pe ey SS EEE PE IRS RIES PEN Ee EP ee ea $1.50 
HEAT. 5 ; 

A Practical Treatise on Heat, as applied to the Useful Arts, for the Use of Engineers, Architects, 

etc. By Thomas Box. Fifth edition, revised and enlarged. Crown 8vo, cloth.............. $5.00 


HEAT AND STEAM, 


Embracing New Views of Vaperization, Condensation, and Explosion. By Charles W. Williams. 


Milastrated.< SVOs.s2. us ance cee ediddath turd acs kalw leedle ohisce oxGe/ais wecls, winieate ales syineinnannnn $3.50 
HEATING. : 
A Manual of Heating and Ventilation in its Practical Application for the Use of Engineers and 


Architects. By F. Schumann. 12mo, full roan...... ...eee.seeee 


HOMES AND ALL ABOUT THEM; 
Or, Hints on Locating and Building a Home. By E.C,Gardner. This work includes Mr. Gardner’s 
Three previous books, ‘Home Interiors.” “ Illustrated Homes,” “‘Homes and How to Make 
Them,” now publishcd in one volume under above title, ......... cceeesecces cease teeeseeresees $2.50 


HOMES FOR HOME BUILDERS, 
Farm and Village House Plans; also, Plans of Barns, Stables, Poultry Houses, ete., in great 
variety. Edited and arranged by D. W. King, Architect, of New York. Cloth, 12mo....... $1.50 


HOMESTEAD ARCHITECTURE. ; 
Containing 40 Designs for Villas, Cottages, and Farm-Houses, with Essays on Style, Construction, 
Landscape Gardening, Furniture, etc. Lllustrated by upward of 200 engravings. By Samuel 
Sloan, Architect, 8VO%:.:..) ¢ SER en cad ee ot co buss ve Blea waunige ae eaae kes foes eee $3.50 


HOUSES FOR THE INDUSTRIAL CLASSES. 
Being a Review of the Defects of existing Model Lodging Houses, and containing Registered 
Designs for Model Houses from which Buildings have been erected by the Author; together with 
Registered Plans for the Adaptation of existing Dwelling Houses for letting in flats. Second 
edition, to which is added “ Sanitary Hints, or How to Keep the Home Healthy.’ By Banister 
Wietcher, F.R2.B.As, 13 lithographic plates, Svo, cloth... i... .2 bes... ..0. pees eet senis $2.50 


HOUSES, LOW-COST. ; ; 
Including Prize Designs, with Elevations, Plans, Details, Specifications, Bills of Materials, and 
Estimates of Cost. 12 large (11x14) plates of Practical Designs, costing from $500 to $3,000. Paper 
Portfolio, Postpaid...) ues cS le amtalete paler elnere) cn lei sin ate pce everapaTaeRd ei dnata tetas so cfetwiy aie alec ialen tee, See $1.00 


HOUSE PAINTER. 
Modern House Painting, containing 20 colored lithographic plates, exhibiting the Use of Color in 
Exterior and Interior House Painting, and embracing examples of simple and elaborate in Plain, 
Graded, and Particolors; also the Treatment of old style of Houses, together with full descrip- 
tive letter-press, covering the Preparation, Use,and Application of Colors, with Special Directions 
applicable to each example; the whole Work offering Valuable Hints and Suggestions on Har- 
monious Color Treatment, suitable to every variety of Building. By E. K. Rossiter and F. A. 
Wright;” Oblong 400 j:GLOtH | coc ce.cesrre cect ow ance re eas sigs oie xia rors einen cling w aceicee = croyele cama.dl Mate /citl eset Pann Se $5.00 


INTERIORS AND INTERIOR DETAILS. 
Fifty-two large quarto plates, coniprising a large number of Original Designs of Halls, Staircases, 
Parlors, Libraries, Dining Rooms, etc. Together with Special Designs for Low-cost, Medium and 
Elaborate Wood Mantels, Sideboards, Furniture, Wood Ceilines, Doors, Door and Window Trims, 
Wainscots, Bank, Office, and Store Ftttings, in Perspective, Elevation, and Detail; making a valu- 
able Series of Suggestions for Architects and Architectural Designers. By W.M. B. Tuthill, A.M. 
Clothe larsee Quarto mec sos cc aor ccs tae Hen cles paces ee ae he each, Reema tbat en iae $7.50 


IRON ROOES. 
Examples of Iron Roofs, with 63 drawings to a largescale. By A. T. Walmsley, Assoc. Mem. Inst. 
©. H:, M.S; ‘Small folio; half MoroccOvsen «sleeved cs curse vive riceestin dae aul Se, saat, vole wea +-.-- $21.00 


IBON ROOFS AND BRIDGES, 
The Theory of Iron Roof and Bridge Construction. By Prof. Ritter, Ph.D. 
third German edition by Lieut. H. R. Sankey, R.E. 495 Diagrams. 


LEFFEL’S HOUSE PLANS. 


dee sgare deen is eimai ene eee $1.50 


Translated from the 
8vo, Cloth. @. hag) ees $6.00 


LIMES, HYDRAULIC CEMENTS, AND MORTARS, TREATISE ON. 
Papers on Practical Engineering, U.S. Engineer Department, No. 9. Containing Reports of 
numerous Experiments conducted in New York City during the Years 1858 to 1861, inclusive. By 
Gen.Q AL Gilmore. U.5.n. libustrateds Syo, clothy.2.sc0-& 2 sga>- ano er nero sc. eee $4.00 


MANTELS, ALBUM OF. 
One-large quarto volume, Doundin' Cloth. 2.4)..62.'. 22 socks bes tna cech lp ecechns ants 
Unbound, in portfolio 

This book contains 60 plates and 103 designs of mantels and shelves. 


MASONRY AND STONE CUTTING, . 
In which the Principles of Masonic Projection and their Application to the Construction of Curved 
Wing- Walls, Domes, Oblique Bridges, and Roman and Gothic Vaulting, areexplained. By Edward 
Dobson, MRL BiAs ben ces. chee Weu ote dtines «coe diy bon esis Bann reise Reva wal cles Sania cto Sats eee $9.50 


I 

MECHANIC, EVERY MAN HIS OWN. See { 
A Complete and Comprehensive Guide to every description of Constructive and Decorative Work. 
In Three Parts. PART I. Household Carpentry and Jomery. PART II. Ornamental and Con- 
structive Carpentry. PART III. Household Building, Art, and Practice. 816 pages, illustrated 
by 750 engravings on wood. One 8vo volume, cloth......................005 fais Wisikado Mucctbaly « afta $3.00 


MECHANIC, THE YOUNG. 
Practical Carpentry. Containing Directions for the Use of all kinds of Tools, and for the con- 
struction of Steam Engines and Mechanical Models, including the Art of Turning Wood and 
Metal. “By Jobin Lukin? *Tilust¥ated.. tmo 2.05. i Seee  Retn a ae ee cw $1.75 


MECHANICS (AMATEUR) WORKSHOP. 
A Treatise containing Plain and Concise Directions for the Manipulation of Wood and Metals, 
including Casting, Forging, Brazing, Soldering, and Carpentry. By the author of the ** Lathe and 
Jta Uses.” Third edition. “Tilietrated, seviecc a <scaeete es eke oscnieeers eve dudes wake $3.00 


MODERN ARCHITECTURAL PRACTICE. 
A Laryve Country House in Detail. This number contains twenty-four 12x15 plates, and full 
Specifications illustrated by woodcuts and diagrams, showing special features o¥ construction, 
containing a large variety of Doors, Windows, and Finish, Wainscoting, Paneled Ceilings, Stair- 
cases, Balustrades, Mantels, Sideboard, Pantry, Bath-Rvom, and Laundry Fittings, and other 
Interior Details; also, Exterior Details, giving full and complete drawings of Stone Work, Carved 
Work, Porches, Main Entrance, Entrance Doors, Outlines of Mouldings, Gables, Bay Windows, 
Porte Cochere, and all other Details necessary for a full and complete understanding of the Work. 





By Bruce Price, Architect. Just published. One large 4to, 12 x 15, boards................... $5.00 
PAINTER, GILDER, AND VARNISHERS’ COMPANION. 

Cloth, 12min: sore Sibert norte ete ie eae avis oes uals, 5 0 ere aheru dhe etclehate's ehabin’e SswvereaBel> ili atghat felacw lat RnR ne CER $1.50 
PAINTING. 


House Puinting, Graining, Marbling, and Sign Writing. Containing full information on the 
Processes of House Painting, the practice of Sign Writing, the Principles of Decorative Art, a 
Course of Elementary Drawing for House Painters, Writers, etc. By Ellis A. Davidson. Fourth 
edition. With 9 colored plates, and nearly 150 wood engravings}................0ee ee cee eee eee $2.00 


PALLISER’S AMERICAN COTTAGE HOMES. 
Containing 50 Designs of Modern Low-priced Cottages and Workingmen’s Homes, suitable for 
Erection in City suburbs, and the country, in the North, South, and West. Cloth, 4to....... $3.00 


PALLISER’S MODEL HOMES. 
One yolumce® 2a iultpage pintes.” Cloth, 8V02.5...2..... thc eases teed one eee eae aoe oe wis $1.00 


PALLISER’S USEFUL DETAILS. 
A New and Practical Work on every Description of Modern Architectural Detail. Forty plates, 
size of each 20 x 26. Each plate is a fac-simile of the original Drawings without reduction, They 
are given ona very large scale, none being smaller than 34 inch to foot, and many larger, and up 
to Dale tt eizere IN PARper COVERS: 2.”.. 0:5 <.ce as sea teuee oes gene $2 


PLASTER AND PLASTERING MORTARS AND CEMENTS. 
How to Make and Howto Use. Being a Complete Guide for the Plasterer in the Preparation and 
Application of all kinds of Plaster, Stucco, Portland Cement, Hydraulic Cements. Lime of Tiel. 
Rosendale and other Cements, with useful and practical information on the Chemistry, Qualities, 
and Uses of the various kinds of Limes and Cements. Forty figures of Ceilings, Centerpieces, 
Cornices, Panels and Soffits. By Fred. 'I. Hodgson.....................-. i wees Sa2OO 


PLUMBER, AND SANITARY F‘OUSES. : 
A Practical Treatise on the Principles of Internal Plumbing Work, or the Best Means of Exclud- 
ing Noxious Gases from Our Houses, with a chapter on Cowl Testing. 27 lithographic plates and 
ei wood cut Mustrations. Royal 8V0-.-sicsvasarsssnss tdgestcsecectee wos eduetolasmares vast a0 $4.00 
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Band Saws. 


HEAT, 


facture of 








tion. 
We specially rec 
their address in full, 


which contains much y: 
Band Saws. 





DAMASCUS TEMPERED BY NATURAL GAS 
SUPERIOR TOUGHNESS. 


After mgye than ten years’ experience in the manu- 
and Saws, we have discovered a new process 
of Tempering and Straightening allat one opera- 
This process insures absolute perfection. 

uest all users of Band Saws to send us 
],and also a description of the sizes of 
saws used, and we w “ill, by return mail, 
prices, and also send them our pam phl 
aluable information for all users of 






Band Saws. 
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The Superior Quality of our Band Saws, All Tempered, Straight- 


ened, and Triied 


at one operation, which we have patented, makes 


them so perfect that our SALES HAVE MORE THAN TREBLED IN THE 


PANT YEAR. 
best imported saws. 


Our largest and best customers prefer them to the 


te" WRITE FOR OUR CIRCULAR AND REDUCED PRICE LISTS._<1 


Classified Inden of Advertisements Published in the Present Mummbor of She Cieatiic Amoriean, Arshilets and Builders ition, 


Scientific American, t, Architects und Builders Erlition. 





NATURAL CAS 


Is perfectly free from all impurities, and steel 
heated by its use does not scale. It contains no 
We are the first 
to adopt its use in heating saws for tempering, 
which explains the cause of our saws Lr tougher 


Sulphur or other base substances, 


than uny others now made. 


OUR CIRCULAR SAW 


Of all sizes from 6 inches in diameter to 6 feet, both 


Solid and Inserted Teeth, also our 


Double Toothed Gross Cuts 


(two saws in one), for all uses HAVE NO 


January, 1888. 






























































































































































Our SAWYER’S HANDBOOK will be sent FREE to any part 
of the world on receipt of full name and address. 


Address FMERSON, SMITH & CO. cumin), 


Beaver Falls, Pa. 
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Clapboard Marker, 
Stanley Rule & Level Co. ..... ......... cover ii 
Color Grinders. 
Wm. T. Lindeman & Co.....5....5...... cover iii 
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re. AERO Gia ki Giis. Way weak nian ose! eek we Vv 
Contractor and erate 2% 
ANG 3s MONK, a. cosisis vlcoaiee. eco eda asec, 
Copying Process. 
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-cover ii 
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Gas Fires, 
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andiecd Floors. —o 

W0dd-Mosaic (0......2-.eseere es sseeeeen cover iii 


Heating Apparatus, 
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The Thomson-Houston Electric Co. 


—MANUFACTURE— 


THE ONLY PERFECT AUTOMATIC SYSTEM OF 


ARG AND INCANDESGENT LIGHTING 


In the World. 





Le New illustrated pamphlet will be furnished 
on application. 


THE THOMSON-HOUSTON ELECTRIC COMPANY, 


Principal Offices: 178 Devonshire St., BOSTON. 
, Western Offices: Pullman Building, CHICAGO. 





WHI. TT. LINDEXVIAN & Co. 


1400 and 1402 Frankford Avenue, Philadelphia, 


Color Grinders. 


MANUFACTURERS OF 
Mahogany, Cherry, and Walnut Stains, Philadelphia Flat Brick Red, Outside 
Hard Wood Finish, Philadelphia Iron Filler and Steel Color 
Paint, Philadelphia Hard Wood Filler. 
§ AGENTS FOR §—— 
Boston Wax Floor Polish, Bigelow’s Varnishes, Cabot’s Creosote Stains, 


D. B. Crockett’s “ Preservative”? and ** Spar Composition.’ 
End-W ood a Specialty. 


F iy O O R Parquetry, Wood Carpet. 


Fine Hardwood Floors of every approved kind. 


END-WOOD MOSAI 


CATALOGUE FREE. 


W7OOD-MOSAIC CO., 
Office and Works, 








is the most perfect and durable floor covering 
ever made of wood, 


SAMPLE BY Marn, FouR CENTS. MANUFACTURED BY 


Salesroom, 
321 FIFTH AVE.,, NEW YORK CITY. 


THe NOVELTY “ve FURNACE, 
FIRE TESTED 


INDESTRUCTIBLE. 


Tens of thousands in use. 
All in good repair. 





Thirteen Years of Public Ser- 
vice. 





Universally Satisfactory. 


ui | | CHECK ORAFT 


lished its reputation, 


wherever 


| “Par excellence,” 
/ used. 


It if the oricinal and 

only possible perfect 
three drum  construc- 
tion. 


Our Patents prevent 
the use of the essential 
and truly excellent fea- 
tures. 


Base imitations, avoid- 
ing our Patents, exist. 


Do not fail to specify 
the NOVELTY and be 
sure you get it. 


GET DESCRIPTIVE PAMPHLET. 
ABRAM cox STOVE co., 


EXPERTS AND SPECIALISTS in the manufacture of 
HEATING ENCINEERS’ SUPPLIES. 


PHILADELPHIA. CHICAGO. 





Its wonderful merit has estab- 





=" | cost of water closets. 





GATES IMPROVED HOT WATER HEATER 


The following Special Ad- 
Vantages over other Methods 
of Heating: : 





Ist.—OVER HoT AIR FURNACES.—No 
Dust! No Burnt Air! No Gas! and abili- 
ty to send the heat where it is want 
without regurd to direction of wind or 
height of celar, and using less fuel for 
amount of space heated. 


24.—_OVER STEAM, HIGH OR LOW 
| PRESSURE.—From the fact the tempera- 
| ture of water in radiators can be between 
70° and 212° or highe r, thus adapting it to 
all degrees of out side cempexsianes 
thereby, taking the sexson through, 
makes a great saving in fuel in this ine 
alone, besides the comfort of having a 
building evenly heated 


8d.—-OVER OTHER HoT WATER SYs- 
TEMS.—In all others, the water goes to 





Radiators from one common reservoir, 
Therefore, being next to impossible to 
have all rooms heated alike, Different 


rooms will receive current of water at 
different rates of speed. With this sys- 


AYER, Mass., Dec. Ist, 1887. tem all rooms can te heated alike, when 


desired, from the fact that each current 
E. N. GATES, dap a Mass. is provided with an independent boiler, 
DEAR SIR~ In reply to yours of earlier date, will say that so far and the hot water must go where the 
the Water Heater put into my house by you has proved al! you repre- pipe leads, and you have perfeet control 
aoatee itto be. I have faith to believe it will heat my roams ee 0 ve r e eve ry room, and can be put in at 
ectly. Very truly yours, B.F. TAFT. — | Jess cos st than any other system of hot 

| wate r “he ating to do the same wor 


\* 
For Ulustrated Circular, References, and Full Particulars, address 


E. N. GATES, Box 1504, FITCHBURCGH, MASS. 


GClEL ENDER é& SOie 
720 ARCH STREET, -  -_ _ PHILADELPHIA. 



















































































IMPORTERS MANUFACTURERS OF 
PRENCH and AMERICAN FRANKLIN 
Plate Glass, /) Window Glass, 
Looking Glass ;| Equal to Foreign Brands. 
Plates, yee 
Enameled, | “New Flint Glass 
Colored, | Ornamental Tile.” 
Cathedral, ee 
aa | Windows In Cars and 
other Ornamental lll owas 
é Glass, Ueeruiod Ean 
Glaziers’ Diamonds, teal oct 




















| Catalogues and Estimates 
furnished on appli- 
cation. 


Pure Putty, 
Points, etc. 




















Beautiful & Lasting 
\WINDOWS, DOORS, 


for ORNAMENTING 
TRANSOMS, &ce 





SUBSTITUTE 


AT SMALL COST. Send for Tlustrated Cata. 
, logue and Prices. Samples by mail 25 cents. 


W.C. YOUNG *Pritibenrdia, Pa. 


AGENTS WANTED EVERYWHERE. 


Warren-Ehret Company 


BUILDING AND SHEATHING PAPERS, 
COMPLETE READY ROOFING. 


SAND 


CARPET LININGS, 
428 MARKET STREET PHILADELPHIA. 








QQIEAD Sse of ring & eng 


Over G,O0OO in Operation. 


WRITE FOR DESCRIPTIVE CATALOGUE. 


Also DRY CLOSET System 


Constructed upon Improved Sanitary Principles. 





ODORLESS, CLEANLY, and EASILY OPERATED. Constructed at about one-half the 
Adapted to Schools and Public Buildings, P actical information furnished 
from numbers already in use. 


— MANUFACTURED BY — 
SMEAD, WILLS & CO., Warming and Ventilating Engineers, 


262 S. FIFTH ST., PHILADELPHIA, PA. 





























EMBOSSED | 


ik repared Roofing oo 


BEST, CHEAPEST, MOST DURABLE. 


i The BEST Roofing Tin 
| is the CHEAPEST! 


But how are you to know that you 
get the quality and brand wanted ? 

Because every PERFECT SHERT of the 
following three extra fine guaranteed 
brands of Roofing TIN IS STAMPED at 
the works with the name of the brand and 
the thickness. Please note this. 









SPEOIAL WORK. 


Brass Signs 
Works. ss 



































“Old Style.” tieties Sater ANYBODY CAN PUT IT ON. Memorials. 
: Westininster.” Roainpes. , Made EASILY HANDLED. Sample of work on Exhibition at 14 Vesey St., N. Y. 
BME. DESIGNS and ESTIMATES FURNISHED. 
ooOKLay, rene ee ee PUT UP IN ROLLS OF 100 SQUARE FEET, Work as Refarenain 
K A 1h cere Union News Co., Pennsylvania ee 
Send for Latest Circular, Price List, etc. Pennsylvania University. 









JARANTEED, 





EVERY BOX IS Gt 





MANUFACTURED BY CH; POSTEL coe 


M. EHRET, Jr., & CO., 1814 RIDGE AVENUE. 





(ES Te 
Sample oer s of the Tin, also enules and 
ull information giver 


N.& G. TAYLOR CO. 





\ZZB 















Established 1810. 77th year, PHILADELPHIA, ST. LOUIS, CHICAGO, BRANCH OFFICE: | 
to UE dE 423 Walnut Street. 113 North 8th Street, 50 Dearborn Street, yo Ra Ue Prva giao 
YOUR ATTENTION 
Is ESPECIALLY DIRECTED TO THE 
Advertisement (on Page i of Advertising) Bi 
a a r _ INTERIOR DECORATIONS, 
Celebrated Economy Heaters, ARTISTIC FURNITURE, 
di. F, PEASE FURNACE CO,, DESIGNED AND MANUFACTURED BY 


GHOoO. WW. SMITH & coOo., 


3907 to 3919 Powelton Avenue, Philadelphia, Pa, 


FAYETTE R. PLUMB, 


Successor to YERKES & PLUMB, Manufacturer of 


Hammers, Edge Tools, Sledges, Blacksmith and Railroad Tools. 


MAIN OFFICE and WORKS: 
PENN. R.R., TUCKER AND JAMES STREETS, PHILADELPHIA, PA. 


Architects, Roofers, Builders. Alderly” and” Penn” Old Method Roofing Plates 


THE TWO BEST BRANDS OF GUARANTEED ROOFING PLATES. THERE ARE NO OTHER BRANDS EQUAL TO THESE PLATES. 


Made of Siemens-Martin Soft Steel, same as Old Style Plates. 


ALDERLY ; Next in Quality, of Standard Weight, Perfectly Square, Perfectly Assorted. 
True to Gauge. We carry in Stock, Stamped and Unstamped. 


Syracuse, N. Y., U.S. A., and Toronto, Ont., Canada, 








GUARANTEED to stand any test demanded. Guaranteed to be heavier coated than any other plate, each box, 
20 contains 20 Ibs,, and 28x20 contains 40 Ibs, Guaranteed to have all the Coating that it is possible for any plate 


ti ”9 
PENN’ OLD ad Treble Coated Roofing Plate. ia apc ARTS ree ApoE Pa A Sai 
strapped with iron 


SOLE MANUFACTURERS of the “PATTEN” METALLIC ROOFING SHINGLES. 
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For Churches aud Private Dwellings, ete. W 0 R # : Ni G M A C 4 i il c i y 
JEWELED MOSAICS. A‘ 

Illustrated Catalogues Free. Band Saws, Jointers, Pony Planers, Shapers. 
2 SE SS TEAR ALFRED GODWIN, SPECIAL FOR CARPENTERS AND BUILDERS. 

1201 Market Street, P hiladelphia, Pa. KE. & F. G@LEASON, 250 Susquehanna Avenue, - - Philadelphia, Pa, 
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Malaga Glass & Mfg. Co. “GIANT” PORTLAND CEMENT, 

WIN] (\W GLAS : ihe ics enter eee | “EGYPT” PORTLAND CEMENT, 

High Grade American Window Glass “IMPROVED UNION” CEMENT, 
AND IMPORTERS. f UNION " CEMENT, 


MALAGA A mae N. J. 400 CHESTNUT or. PREECE. LESLEY ‘ TRINKLE, Sales Agents, 216 South Third St., Phila. 


FAS FIRES SHAW & CEARY, 


Resembling Wood or Coal. 


ws esseocertse ELEGTRIGAL APPLIANCES, 


53 No. Seventh St., PHILADELPHIA. 
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In ordering your Window Shadings specify 


AGue, | *CHOUAGUEN,” 


AND TAKE NO OTHER. 
See Trade Mark. 


Go ee Za yj Are the Best Finished, Most Uni- 
HENRY P. DIXON & CO.,, ea DRAGGED form, and Most Durable 


Goods made, 
ENQUIRE OF ANY DEALER. 











































































Manufacturers, 


1830 Chestnut St. - Phila., Pa.| | 








With Two Supplements consisting of 
No. 28. | Two Plates in Colors and One Large Sheet of Details. FEBRU ARY, (888. Single Copies, 25 Cents.—$2 50 a Year / 
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Best in principle, workmanship, and materials. An unequaled small Motor = 
adapted to all uses. When the Motor is not at work, the expense of running it 
ceases, Simple, Safe, Economical, Durable, No extra Insurance required. 
my . Ly 7, 


PLUMBERS’ GAS ENCINE. COMBINED 
Especially adapted for pumping water in Private and Apartment Houses, GRATE ; and FURNACE. 


Flats, Small Hotels, and many other places, 
i) 


Fe 
| = HEATING 
on ONE or TWO Floors. 








Greatest variety of rich and chaste designs 
| in plain or oxidized Iron, Stel, Nickel- 

Hn am Plate, Electro-Bronze, Solid Bras or Bronze. 

i | OT I “¢ i Largest rooms in coldest climates thorough- 









































































































































































































































{NTI HTT l fl Ail: 
iva f Sa ! ly heated. Out-door air warmed by the 
St ] . heat wasted in ordinary grates, and intro- 
duced, producing perfect ventilation and 
No. 6. stimeeees equable temperature, without drafts. In 
ig : use everywhere. Illustrated Catalogues. 
EDWIN A. JACKSON & BRO., 50 Beekman St., New York. 
RCHITECTS, BUILDERS ! T H E 
TTENTION 1S CALLED TO : 
DVERTISEMENT ON PACESIR Ashastas Packing ( ( 
FRANK. B. MALLORY. o 
= SSS ‘ | 
Capacity 250 Gallons, 50 feet high, per hour, SPECIFICATIONS SHOULD INCLUDE 
LARCER SIZES. Folsom’s Patent Roof Snow-Guards 
No. 7. One-Half Horse, 600 Gallons, 50 feet High, per Hour. GAL RL, 
se “é 66 








No. 8 One Horse, - 1,500 A 


CASOLINE CAS ENCINES. 








No. 15. One Man, - 300 Gallons, 50 feet High, per Hour. Address. 300,000 IN USE.— 
No. 16. One-Half Horse, 600 ee 2 S 4 JOHN MH. HILLER, 1408 Tremont St., Boston. 
No. 18. One Horse, - 1,500 « “ “ “ : OFFICES: 
Four Sizes, from Motor for Sewing Machine or Dental Engine to One Horse Power. Solid Braided Cotton Sash Cord. 
Our Gas Engines will work satisiactorily when attached to Gasoline Machines. 2 | 69 C S B 
SEND FOR ILLUSTRATED CATALOCUE. — = == ongress i oston. 


Mconomic Gas BHneine Coz GZ =, = 
fii 1 Sales 3: ¢ -» NE iS | HG The “SAMSON”? Window Li 
PAleg and Bales one Sree ete. auee ae re ZY) iicrcnmron” cweiewner| 33 John St., New York. 


. application to the manufacturers. 
J P. TOLMAN & CO., 164 High Street, Boston, Mass. 
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42-2, Dwelling- Warming 
HANLDE. 
This is the only Auger Handle in market which will centre perfectly and hold Auger Shanks of all 
shapes and sizes. Only one handle is needed, as its range isfrom the largest to the smallest Auger in use. O = a er S em 
equal sections, which are operated by the two steel screws with thumb nuts, as seen in the cut. These a 
sections can be opened wide enough to let the asthe cone nee in pee Ob ae Sie ae the 
end. This Handle is very neat and substantial and will be much in demand wherever introduced. GS Ss QR Gea 
Price, per dozen, made of Ash Wood, $6.00. oes Oe 9 Se Be ead -4 


A steel band, 3inches long and 3-16 thick, is made to fit the handle. This band is cut lengthwise into two 
No. 1, 14 inches long. No. 2, 17 inches long. Both of one price. 
MILLERS FALLS CO., 93 READE STREET, NEW YORK. 233 MERCER STREET, N. Y, 
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AN APARTMENT HOUSE—GEORGE H. GRIEBEL, ARCHITECT, NEW YORK. 


[For description see page 37. | 
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This is a Special Edition of THE SCIENTIFIC AMERI- 
CAN, issued monthly. Each number contains about 
forty large quarto pages, forming, practically, a large 
and splendid Magazine of Architecture, richly 
adorned with elegant plates in colors and with fine en- 
gravings ; illustrating the most interesting examples of 
modern Architectural Construction and allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private 
residences, city and country, including those of very 
moderate cost as wellas the more expensive. Draw- 
ings in perspective and in color are given, together 
with full Plans, Specifications, Costs, Bills of Estimate, 
and Sheets of Details. 

No other building paper contains so many plans, 
details, and specifications regularly presented as the 
SCIENTIFIC AMERICAN. Hundreds of dwellings have 
already been erected on the various plans we have 
issued, and many others are in process of construction. 

All who contemplate building or improving homes, 

or erecting structures of any kind, have before them in 
this work an almost evdless series of the latest and best 
examples from which to make selections, thus saving 
time and money. 
Many other subjects, including Sewerage, Piping, 
Lighting, Warming, Ventilating, Decorating, Laying 
Out of Grounds, etc., are illustrated. An extensive 
Compendium of Manufacturers’ Aunouncements is also 
‘given, in which the most reliable and approved Build- 
ing Materials, Goods, Machines, Tools, and Appliances 
are described and illustrated, with addresses of the 
makers, etc. 

‘The fullness, richness, cheapness, and convenience of 
this work have won for it the Largest Circulation 
of any Architectural publication in the world. 

An Increase of Trade will necessarily accrue to 
all Manufacturers and Dealers whose establishments 
are conspicuously represented in this important edition 
of THE SCIENTIFIC AMERICAN. Terms for advertising 
very moderate. A card of rates sent on application. 

Bound Volumes.—Two volumes are published 
annually. Volumes 1, 2, 3, and 4, which include all 
the numbers of this work from commencement to 
close of 1887, may now be obtained at this office or 
from Booksellers and Newsdealers. Price, bound in 
paper, $150 per volume. These volumes contain all 
the colored plates, sheets of details, specifications, and 
all the other interesting matter pertaining to the work. 
They are of great permanent value. Forwarded to 


any address. 
MUNN & CO., Publishers, 


361 BROADWAY, NEW YORK. 

For additional information concerning any of the 

plans or buildings illustrated in these pages, address 
Munn & Co., as above. 





CONCERNING AGENTS. 


Customers who pay money to subscription agents or 
brokers do so at their own risk. Care should be taken 
to deal only with known, responsible, and reliable 
parties. Wesend no papers until we receive the sub- 
scription price ; and no person is authorized to repre- 
sent us, act for us, or receipt for us. 

Munn & Co., Publishers, 361 Broadway, New York. 
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OUR PLATES AS AIDS TO BUSINESS. 

It has become quite the fashion now for builders 
to adorn the walls of their offices with the elegant 
plates in colors given in the SCIENTIFIC AMERICAN. 
The plates thus presented are not only ornamental, 
but are great aids to business. When a customer 
comes in to inquire about building, or to ascertain how 
would be a good way to arrange this or that part of 
his house, his attention is at once directed to the 
plates upon the wall; and by reference to them he is 
enabled to explain his ideas better, and gain more in- 
formation in five minute’s time than could be brought 
out in a half-day’s pow-wow, if unassisted by the illus- 
trations. 

It is now generally admitted among builders that the 
regular publication of these plates in colors have been 
to them of great business advantage. They help the 
builder and customer to decide what they want, and 
greatly facilitate the aking of definite contracts. 

Thousands of ScIENTIFIC AMERICAN houses have 
been erected during the past year in all parts of the 
country ; and it is pleasing to know that in nine cases 
out of ten they give satisfaction. Where the full plans 
and specifications we furnish are followed, we think we 
are safe in saying the house always goes together with- 
outa hitch. We have yet to hear of a single instance 
of failure. 

Now, in view of what we are doing for the builder, 
we would ask him to do one little thing for us, namely, 
speak a good word for our paper and send us in a new 
subscriber. The larger our subscription list, the more 
we shall be enabled to improve our work, and thus all 
concerned will be benefited. 

0 

PLASTERING -HOW IT IS APPLIED, FINISHED, AND 

DECORATED. 

A correspondent has requested a description of how 
walls are plastered in the rough, the colors used and 
how they are applied. The domain of art into which 
we are carried by these questions is so broad, and the 
technique involved is so much a matter of manual skill 
and training, that itis difficult to make the subject 
clear without a broader and more detailed treatment 
than we have space for at present. Some of the best 
methods in use, therefore, are outlined as follows: 

For inside work, plastering isa kind of mortar, vary- 
ing in its composition according to its intended pur- 
pose. In first-class work it consists of three coats. The 
first or rough coat is made of lime, sand, and hair, 
usually mixed in the proportion of one or one and one- 
half of fresh water sand to oneof lime, mixed with fresh 
water and about one-third of a pound of hair to every 
cubic foot of mortar. The hair should be long, sound, 
and strong and free from grease or dirt, should be well 
beaten before use, in order to separate the hairs. Less 
hair is needed in the walls than in theceiling. This coat 
is about three-eighths to one-half inch thick, and should 
be put on roughly and pressed between the laths by a 
trowel. After this coat has dried for a day or two, its 
surface is scratched or pricked up with a pointed stick 
by lines crossing each other diagonally and from two 
to four inches apart. 

The second coat is put on from one-quarter to three- 
eighths of an inch thick, using the same coarse stuff as 
for the first coat. It is applied when the roughened 
projections of the first coat are dry enough to resist 
pressure. 

It is ‘‘ floated ” in the following manner : 

In order to insure the surface of the plaster being in 
a true plane, narrow bands or ‘‘screeds” of plaster, 
about six or seven inches wide, are formed at the angles 
and at intervals of from four to ten feet on the wall or 
ceiling. The surfaces of these are then brought into 
the required plane by passing long, straight edges over 
them. 

Horizontal sereeds for ceilings are leveled, and verti- 
cal screeds ‘‘ plumbed” up from the skirting grounds 
before the nextstep. The spaces between the screeds 
are then ‘‘ filled” out flush with the fine stuff, and 
smoothed off with straight edges, or with a large flat 
board having two handles at the back, and known as a 
“Derby ” float. The surface is then gone over witha 
smaller hand float, and any defects made good by add- 
ing a little soft stuff. 

The third or finishing coat is about one-eighth of an 
inch in thickness and contains no hair. It iscomposed 
of one part of lime to two of sand, or it is finished with 


0 | fine stuff, which should be made of pure lime, slaked 


with a small quantity of water, sufficient being after- 
ward added to bring it to the consistency of cream. It 
is then permitted to settle in a tub, the surface water 
drained off and allowed to evaporate until thick enough 
for use. 

The baat coatis formed of gauged stuff. which consists 
of three-fourths to four-fifths plasterer’s putty, 7. e., lime 
dissolved in water and then run through a hair sieve. 
It is similar to but differently prepared than fine stuff, 


33! and used without hair, the remaining ingredient being 
é| plaster of Paris The latter must be used in small quan- 
3| tities, its purpose being to hasten the hardening, the 


proportion depending on the time allowed for setting. 
The best finish for a wall surface to be decorated in 
oil is the first or stucco finish, as it is sometimes called. 





The final coat is smoothed or polished according to the 
decorative treatment it is to receive. 

Sometimes the finishing coat is of ‘troweled stucco,” 
which consists of two-thirds fine stuff and one-third 
sand, and is worked upon the second coat, which 
must be perfectly dry before it is applied. The stucco 
is beaten and tempered with water until it is as fluid 
as thin paste. It is then spread with a large trowel 
over the surface to the thickness of about one-sixteenth 
inch, as evenly as possible, and in small portions of 
about two or three square yards. The surface is then 
dampened and rubbed down with the hand float, at 
the same time sprinkling the plaster with a wet brush, 
until a surface is produced as hard and smooth as that 
of polished marble. 

This does not make as strong a finish as the fine stuff, 
but is to be preferred for surfaces that are to be paint- 
ed or ceilings to be finished white. 

Sometimes walls.are rendered in cement, and the 
best brands for the purpose are Keene’s, Martin's, and 
the Roman. They are generally laid on in one coat ftom 
one-half to three-fourths of an inch, in the proportion 
of one to one or two of sand, the surface being finish- 
ed afterward witha thin coat of neat cement. 

Keene’s is superior to the others in hardness. It ean 
be painted on twenty-four hours after the coat is laid. 
It will mix with any of the colored metallic oxides 
without injury to the coloring matter. Martin’s has 
more covering power, and is therefore cheaper, but it 
requires more skill to use it, and it cannot be mixed 
with plaster of Paris nor be used in connection with 
Roman or Portland cement. 

Where great rapidity and durability are required at 
a low cost, interior work may be rendered and set with 
**selenitic clay.” 

Finish.—The materials are to be mixed in the pro- 
portion of five pails of water, one bushel of prepared 
selenitic lime. three bushels of prepared selenitic clay, 
two bushels of fine washed sand, and one hod of chalk 
lime putty. It must be hand-fioated to a fair face and 
well troweled. It is non absorbent and can be washed. 
Two-coat work can be finished in twenty-four hours, 
and ceilings can be floated immediately after the ap- 
plication of the first coat, and be set in forty-eight hours. 

Walls may be colored in various ways. The most 
commonly used are where water or oil is the medium. 
The first method is generally called distemper, which 
consists of whiting and size mixed in water. The 
coloring matter should be ground in water and added 
to the whiting before it is mixed with the size. The 
latter should be warm while being incorporated with 
the color and whiting, and applied to the wall when 
the jelly-like mass becomes cold. 

The best method of mixing it is as follows : Take six 
pounds of the best whiting and soak it in soft water 
sufficient to cover it, for several hours. Pour off the 
water, and stir the whiting into a smooth paste. Strain 
the material and add one quart of size in the state of 
jelly. Mix carefully, not breaking the lumps of jelly. 
Then strain through muslin before using. Leave ina 
cold place, and the material will become a jelly, which 
is diluted with water when required for use. 

Only two coats are necessary. The first should con- 
tain a double quantity of size. Alum and soft soap 
may be substituted for size. Walls may be distemper- 
ed and become dry ina day. 

Distemper is apt to appear damp in wet weather 
by absorbing and retaining the dampness of the sur- 
rounding atmosphere, and to me spotty in ap- 
pearance. Unless a house is thoroughly dry and kept 
well aired, the distemper work is apt to fly and dry out 
in a patchy manner. 

The common colors include lampblack, red and 
white leads, gray, buff, and stone ochers. Fine colors 
are chrome yellow, Prussian blue, indigo, burnt sienna, 
Venetian red, vermilion, Brunswick green, and French 
green. 'The same colors may be applied in oil as a me- 
dium. Washable distempers may be obtained under 
the trade names of ‘*‘ Duresco” and “Silicate Zopissa.” 

Plaster to be painted should be free from air bubbles 
or “blisters.” Both plaster and wall must be perfectly 
dry before being painted. The best work is obtained by 
distempering new walls. Allow them to stand for two 
years, then brush off the distemper without washing, 
and apply the paint. The plaster may be primed with 
two or three coats of boiling linseed oil. When this is dry 
it is covered with a thin coat of weak size, tinged with 
red ‘lead, to stop all absorption, and give the work a 
uniform appearance, and then finished off with two 
coats of oil paint anda ‘‘ flatting ” coat if it is desired to 
give the walla dull finish. This coat should be mixed 
with turpentine only and contain no oil, and the tint 
should be lighter than the ground color. K. 

+ +e —____—_ 
A REPUBLICATION. 

Referring to the colored plate given in our last num- 
ber (January, 1888), ‘‘ A Michigan Residence,” we should 
have stated—as probably was noticed by our readers— 
that the plans and illustrations were simply a republi- 
cation of the design of Mr. Edward A. Sargent, archi- 
tect, of this city, which we published just a year ago 
—January, 1887. The new picture merely shows the 
house from a different point of view. 


Fesruary, 1888. 
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TWO DWELLINGS AT ORANGE, N. J. 

One of our colored plates this month shows the per- 
spective elevations of two dwellings, which are sub- 
stantially the same in plan and construction, although 
a little dissimilar in some of their exterior features. 
They are estimated to cost about five thousand dollars 
each; but these figures may be somewhat reduced or 
increased according to locality or the nature of the in- 
terior finish. 

We give upon our extra sheet of details quite a num- 
ber of diagrams which will be readily understood, and 
hence no long or elaborate description will be necessary. 

On the ground floor we have a pleasant veranda of 
10’ x 19’, from which we enter a handsome hall 12’ x 12’, 
with fireplace, parlor and communicating library at 
the right, both comfortable rooms, main stairway at 
the left, and dining room, 12’ x 16’, well lighted and 
opening upon a back piazza. A butler’s pantry is ar- 
ranged between dining room and kitchen. Between 
the latter and the main hall is a passageway, with 
back stairs. 

The second floor is well arranged, having four com- 
fortable chambers, bath room, ample closet space, ete. 
The attic is roomy and convenient. These houses have 
been designed by Mr. Edward A. Sargent, architect, 
55 Broadway, New York. 

ee 
A HOUSE IN THE COLONIAL STYLE. 

This design, represented in our colored plate, is- one 
of moderate cost, to suit the average requirement of 
a gentleman doing business in the city, who chooses 
to have his family reside in one of our numerous 
suburbs. 

The material for basement is brick or stone, while 
the superstructure is of timber construction. 

The living portion of first story will have double 
floors with thick felt paper between; the upper 
‘boarding, which is of narrow Southern pine, to be 
plaid after the house is trimmed and mantels set. 

Ay this means the floor can be put down in a fresh 
_condition, and then oiled or varnished, the coarse work 
,being done on the rough or under floor, while the 
building is in progress. 

The dining room, hall, and parlor, including vesti- 
-bule and staircase, are trimmed in hardwood, while 
-the remaining portion is of clear white pine, treated 
-in a natural state, with wood filler and hard oil finish. 

The exterior, which is of the Colonial type, has the 
- walls and roof covered with shingles, the wall shingles 
being of a light yellow, while the trimmings, including 
. sash, are painted white, and outside blinds of olive. 

The first floor, under main stair landing, is sunken, 
-so that a gentleman’s lavatory can be had here by pass- 
jing down a few steps to basement landing. 

The servants’ staircase is somewhat novel, being com- 
posed of but seven steps. This being a little steeper 
than the main stairs brings us up toa level with the 
main landing. This, to prevent odors, is inclosed, and 
has a door top and bottom, the former being so retired 
within the alcove that it is scarcely visible from the 
main hall. 

From kitchen pantry there is an outside refrigerator. 
This is arranged so as to receive the ice from rear porch, 
by which means the intrusion of the iceman is avoided, 
while the refrigerator has access from the pantry. 

There is a screen across the end of main hall, with 
two columns forming ap arch in center, the right hand 
post acting as a newel for main staircase, and the 
spaces at sides may be filled in with spindle work, 
screening, in a measure, both stairs and hat rack. 

There are four good-sized bed rooms on second story, 
together with bath room, linen closet, maid’s closet, 
ete. 

The attic contains three bed rooms and place for 
storage. 

This house, with some important changes, is now 
being erected in New Jersey, at a cost of about $5,500, 
‘by H. Hudson Holly, architect, of 111 Broadway, New 
‘York. 
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‘The Doorway of San Petronio at Bologna, 
The most recent addition to the architectural court 
at the South Kensington Museum is a plaster cast of 
the central western doorway of San Petronio at 
Bologna. This church is a favorable example of the 
red brick Gothic architecture of Northern Italy. It is 
_ the largest edifice of the kind in Bologna ; but even in 
its present extent it is little more than half the length 
originally intended—8$5 ft.,as against 750 ft. in the 
design. The church was founded in 1390, in honor 
Petronio, the first bishop, and the great door- 







Gloria” of Santiago di Compostella, the famous portal 
of Mateo, on the other side of the court. 

— unding the arch from San Petronio are 32 half 

ef patriarchs and prophets, and on the imposts 

across beneath the arch are statues in full relief 

e Virgin and Child. San Petronio, and San 

io. In the architrave are five subjects from 





the New Testament, treated as bass reliefs, and a simi- | 
lar number of subjects from the Old Testament, from | 
the creation to the deluge, oceupy’the pilasters on either | 
Vasari tells us that the artist devoted twelve. 


years to the execution of this work, and that its com- | 


side. 


pletion filled the Bolognese with astonishment. The 
proportions of this magnificent doorway are somewhat 
marred by the scale of the plinth mouldings, which are 
carried across all the lines of the arch, and which, 


though well adapted to the entire facade, seem un-| 
wieldy when taken in connection with the entrance | 


above. Moreover, the great height of the arch renders 
it a matter of difficulty to examine the figures of the 
Virgin and Child, and companion saints, and the fine 
bass reliefs in the frieze. Itis said that Della Quercia 
has introduced his own portrait among the patriarchs, 
and that the figure in the archivolt wearing a chaplet 
of oak leaves is the one in question. This splendid 
piece of casting has been executed for the museum by 
Lelli, of Florence, at a cost of £875, which compares 
very favorably with Brucciani’s work at Santiago, 
which cost the government £2,300.—Building News. 
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Brick as a Building Material.* 

BY PROF. R. T. BROWN. 

Primitive man probably occupied a semi-tropical 
climate, where he needed but little protection from cold, 
and a tent made of the skins of animals served to pro- 
tect him from other inclemencies of weather. When his 
migrations carried him further into the temperate 
zones, he at first would naturally seek protection from 
the cold in caves among the rocks. This would prob- 
ably lead him to the construction of artificial dwellings 
of the same material. But many broad and fertile 
plains and valleys existed which afforded good hunt- 
ing ground and rich pasturage, were stone could not be 
procured to construct even a mud hut, and without 
metal tools the construction with wood would be both 
laborious and tedious. 

The obvious resort would be toclay at first, no doubt, 
in the form of sun-baked adobes, but later as the earli- 
est historic record has it, they burned them thoroughly, 
and had brick as a substitute for stone. The almost 
universal distribution of clay in almost every inhabit- 
able country would naturally lead to its early use as a 
building material. Its use was, no doubt, more general 
in the prehistoric age than we have any visible evidence 
of to-day. Wood was the only known fuel for burning 
brick, and to prepare it without the aid of metal tools 
was a difficult task, which would be undertaken only 
on special occasions. 

Ordinarily, structures for various purposes would be 
made of sun-dried clay, which, except in rainless regions, 
would in time return toits original condition. It is 
not at all improbable that the mounds which remain 
as footprints of a prehistoric race that once inhabited 
this country were originally built with adobe. A true 
prehistoric mound is always built of clay, though the 
ground on which it stands may consist of sand or gravel 
That would require the transportation of clay from a 
distance. 

We are, just now, in this country passing through 
an era of wooden buildings, and present indications 
suggest that this age is rapidly nearing its close, from 
necessity, if not fromchoice. The enormous consump- 
tion of wood in the various demands of our modern ciy- 
ilization will soon render that article too expensive to 
be used in ordinary buildings. For floors and other 
joiner work wood will continue to be used, but for 
walls and roofs some less expensive and more durable 
material must be substituted. 


GENERAL PROPERTIES OF BRICK. 


That brick will be the building material in general 
use in the coming age, we infer: (1) Because of its 
durability. We may have stone that will be as durable 
in a building as well burned brick, but it is rare, and 
but few architects have acquired the skill of selecting 
it. If we walk around the city and examine the build- 
ings that were constructed fifty years ago, we will find 
the brick in a much better state of preservation than 
the stone. Moreover, the brick of that period gener- 
ally fell below even a mediuin quality, while most of 
the stone was from quarries that are yet regarded as 
furnishing a superior building material. Brick made 
of good clay, and well burned, is practically indestruct- 
ible. except by a force that will crush it into fragments. 
It is proof against all chemical agents, and although 
it absorbs water quite freely, yet it has sufficient 
elasticity to endure expansion in freezing without in- 
jury. All its component parts being perfectly inso- 
luble, it will remain under water indefinitely without 
injury, and no degree of heat will affect it that will not 
fuse iron and destroy granite. The durability of brick 
walls is very much affected by the character of the 
mortar used in laying the brick, and in the condition 
of the brick when laid. Clean, sharp sand, and rather 
coarse, should be used for mortar, and the lime sould 
be water-slaked, and fresh. Mortar is sometimes 
weakened by the use of too great a proportion of lime, 
| used with the intention of making it strong. If the 














* A paper read before the recent National Brick Manufacturers’ Associa- 
tion, 


brick is laid dry, the mortar will be robbed of its 
water the moment it touches the brick, and will fail to 
harden and form a cement. A good brick wall should 
break anywhere else as soon as between the bricks. In 
inspecting the old walls, we have observed that the first 


| sign of decay is in the mortar forming the joints. The 


| mortar should be as hard as the brick. (2) In order to 
maintain as uniform a temperature as possible in a 
building, it is important that its walls should be com- 
| posed of material with a low conducting power with 
regard to heat and a good capacity to retain its tem- 
perature uniformly. In these respects no building 
material excels well burned brick. A house with a 
brick wall twelve inches thick, even without an air 
chamber, is easier kept uniformly warm in winter and 
cool in summer than with a wall of any other durable 
material ; and if an air chamber is introduced between 
the inner and outer walls, its capacity in both these 
directions will be increased. Complaints are some- 
times made of the dampness of brick walls, but this is 
always the fault of bad material or of bad construc- 
tion. Brick imperfectly burned will absorb much 
water, and will retain it long, but if the outside of the 
wall be made of hard burned brick, no amount of rain 
will so wet it as to transmit moisture to the inner sur- 
face. The ascent of dampness from the foundation by 
capillary attraction may always be prevented by inter- 
posing a layer of roofing slates between two courses of 
brick about the level of the lower floor. In cold 
weather, if fire is occasionally kindled in a room, water 
will frequently condense on the cold wall from the con- 
tact of warm, moist air with it. This may be prevented 
by keeping the doors closed till the surface of the wall 
begins to warm up. In occupied rooms which are 
warmed daily there is seldom any complaint of damp- 
ness in brick walls. (8) Building material should not 
only be such as to make durable and comfortable 
walls, but we owe something to good taste. Houses 
should have a cheerful and comely appearance, with- 
out the addition of much artificial ornament. This 
can be secured in a brick wall more readily than in one 
of any other material. If care be taken in the selec- 
tion of clay, and especially in the choice of moulding 
sand, brick of a uniform color may be obtained, and 
with proper selection of front brick a wall may be made 
that will be elegant in its very simplicity, a aalits 
openings may ;be trimmed with brick of a- . 
shade, to suit the taste of the proprietor. We confess 
an admiration for the plain brick walls of Philadelphia, 
that were built 200 years ago, of imported brick, by the 
Quaker founders of that city of ‘“‘ brotherly love.” They 
promise to endure for centuries yet. (4) A building 
material should be so abundant as to be inexhaustible 
and so distributed as to be accessible to every one, 
and yet be easily worked as to require no high degree 
of artistic skill to put it into such a form as to be fit for 
the builder’s use. No substance fills all these indications 
so perfectly as does clay, and this points to brick in some 
form or mode of manufacture as the future building 
material of civilized man everywhere—in country and 
in city. Though brick is among the oldest products of 
human industry, yet its manufacture is in its infaney. 
It is searcely a century since any other power than hu- 
man muscles was used in preparing clay for a wall; 
and when we see the effect of the application of steam 
power in the manufacture of other articles, in reducing 
the cost of the product, we very naturally anticipate 
the time when brick will be the cheapest, as it is the 
best, building material, and will, in consequence, be in 
universal use. Brick is destined to be a commercial 
article, and to this end, manufactories on a large scale 
must be established, and varieties both in form and 
color will be introduced to accommodate the various 
tastes of builders. The recent development of natural 
gas as a cheap source of power for manufacturing and 
of fuel for burning will invite the attention of enter- 
prise and capital to this field, which promises so much 
in wealth to the manufacturer and in comfort to the 
masses. 
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IN connection with the publication of the BUILDING 
EDITION of the SCIENTIFIC AMERICAN, Messrs. Munn 
& Co. furnish plans and specifications for buildings of 
every kind, including Stores, Dwellings, Carriage 
Houses, Barns, ete. In this work they are assisted by 
able and experienced architects. Full plans, details, 
and specifications for the various buildings illustrated 
in this paper can be supplied. 

Those who contemplate building, or who wish to 
alter, improve, extend, or add to existing buildings, 
whether wings, porches, bay windows, or attic rooms, 
are invited to communicate with the undersigned. Our 
work extends to all parts of the country. Estimates, 
plans, and drawings promptly prepared. Terms mode- 
rate. Address Munn & Co., 361 Broadway, New York. 
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GLAss blowing is an art nearly 4,000 years old, and 
perhaps much older. Yet there has never been any 
means discovered of dispensing with the human lungs 
as the instruments of the blowing. An English ecom- 
pany is experimenting with a mould and mechanical 
bellows, which does satisfactory work at bottle blow- 

‘ing, but this pretends to attempt only coarse work. 


a 


‘set in the ground below frost. 
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A DWELLING OF MODERATE COST, 


architects, Philadelphia, Pa., for one of the subur- 


i 
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ban towns near that city, and is intended to goona 
lot containing about half an acre. The first story front 
is to be built of rough foundry bricks, laid in brown 
cement. The remainder of the house will be frame, 
covered with shingles stained with creosote stains in 
rich, warm tints. The interior will be finished in hard 
woods and white pine, stained and varnished, the 
varnish being rubbed to a dull gloss. A special feature 
has been made of the sitting room, the “‘ 
ing a very cozy corner to smoke a cigar after Sunday’s 


dinner, or for materfamilias to sit with her work bas- | absorb it. 


ket while darning the weekly batch of 
stockings. The laundry answers at 
the same time for a shed kitchen, the 
tubs forming a convenient table when 
the lids are closed. The position of 
the bath room concentrates the plumb- 
ing, and makes good work less expen- 
sive than if it were some distance from 
the kitchen. Besides the four bed- 
rooms in the second story, there are 
two large bedrooms and a store closet 
in the third story. The closets through- 
out the house are plenty, and large 
enough to suit the most exacting house- 
wife. The cost of the house is from 
$3,800 to $4,200, depending on locality 
and interior finish. The above, to- 
gether with engravings, are from the 
Builder and Woodworker, to which we 
are also indebted for the illustrations 
of the residence at Latrobe, Pa., and 
a house at Pittsburg, Pa., by C. M. 
Bartberger, architect, of that city. 
——_0@¢—____ 
How I Build an Ice House, 

Place the sills on posts or piers of 
brick or stone a foot and a half above 
surface of ground, the posts or piers 
This will afford free 
ventilation and drainage (very essential features) un- 
derneath. Use 2 by 6 or 2 by 8 studding (according 
to size of house) with girths so as to board up and 
down with common rough, but sound boards of even 
width (for look’s sake), rough boards being better than 
planed ones, as they retain the whitewash longer. 
Batten with same class of material, four inches wide ; 
line inside crosswise with cheaper material. For floor, 
use round poles or timbers (placed far enough apart 
to admit of drainage) with posts or piers underneath 
them, sufficient to sustain the amount of ice to be 
stored. On top of the poles place hemlock or spruce 
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nook” form- | one or two good coats. 


boughs, brush, etc., 6 or 8 inches thick, then a layer of | directly upon the ground, for the warmth of the ground 
This design has been prepared by Brown & Day, | straw at least a foot thick, then a layer of sawdust 12 or | from the outside will be conducted underneath the ice 


15 inches thick. 
neath, and at same time afford drainage. 


This will exclude the air from under-|and surely melt at the bottom. 
Pack the | building into the side of a hill for convenience of fill- 


I would not advise 


ice 20 inches from the side of the house and fillin the|ing. A light portable or permanent runway, for 
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space between the ice and house with sawdust, as you 
fill the house. Fill the spaces between the blocks of 
ice with smaller pieces, well rammed in. When full, 
cover with a foot and a half of sawdust, giving all the 
ventilation possible on top, underneath the roof; in 
fact, if the gables could be left entirely open, the bet- 
ter, but the rays of the sun and the rain must be ex- 
eluded. Whitewash the entire house outside with 
The whitewash will reflect the 
heat, while weather-beaten boards or dark paint will 
The whitewash (not yellow) is very essential, 
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A RESIDENCE AT LATROBE, PA. 


as well as is the free circulation of air both on top and 
underneath. The more rapidly the air passes under- 
neath and over the top, the more rapid the evapora- 
tion, and the more rapid the evaporation, the cooler 
it is. 

Place doors at convenient distances up and down for 
filling and removing the ice and securing and lining 
the same as the body of the house inside. Do not 


plan an ice house or build it so as to place the. floor 
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A RESIDENCE AT PITTSBURG, PA, 





hauling up the ice, is not expensive. Upright scant- 
ling, firmly spiked or bolted to the house each side of 
the doors, with a scantling across at the bottom of the 
doors, firmly bolted to the uprights for the top of the 
runway to rest upon, so as to be raised to the next 
door above as the house is filled, is better. 

Another plan for the outside, which renders the 
keeping qualities more perfect and makes a better 





Re pee of Caphy Tooke 


looking house, is to use, in this case, 2 by 6 studding 
board outside, diagonally or crosswise, and line as in 
other case. Then, instead of battens, use 3 inch furring 
up and down and clapboard, leaving 
the space under the clapboard or sid- 
ing open both at top and bottom. This 
will keep a current of air passing con- 
tinually up, driving out the warm air 
that may be generated by the sun 
through the siding. A like space 
under the shingles is not needed, as 
the gables may be left open, if the 
ends are made to project sufficiently 
to protect from storm and sun. By 
allowing the eaves to project suffi- 
ciently, a space of 12 or 14 inches could 
be left open, and with a ventilator in 
the center, at the ridge pole, and a 
space open at each, would afford good 
ventilation.-—S. A. W., Cowntry Gen- 
Sein tleman. 
6-4 @ 
Fireproofing Wood. 

A mode of rendering wood incom- 
bustible not generally known is de- 
scribed as follows : Soak 27°5 parts by 
weight of sulphate of zine, 11 of potash, 
22 of alum, and 11 of manganie oxidein 
lukewarm water in an iron boiler, and 
gradually add 11 parts by weight of 60 
per cent, sulphuric acid. The wood to 
be prepared is placed upon an iron grating in an appa- 
ratus of suitable size, the separate pieces being placed 
at least an inch apart. The liquid is then poured into 
the apparatus and the wood allowed to remain com- 
pletely covered for three hours, and it is then air- 
dried. 

The mode of application described is, we fear, a seri- 
| ous obstacle to the general use of this process for tim- 


alrobe, Po 


Pew Pe. 


and all joinery exposed to fire could be treated after 
being fixed with some chemical solution of proved 





resistance to the action of flame, we believe many 
architects would be found to employ it. 





ber employed in building. If joists, ceiling beams, 
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A SUBURBAN RESIDENCE. cess to all rooms from hall. Conservatory off library. | of the pipe. The retarding effects of friction in the 

We present herewith a perspective and two floor plans | Cellar under the whole house. Three finished bed | passage of water through pipes are very great, and in 
of a very pleasing residence erected near this city from | rooms and hall in attic. small, long pipes may wholly overcome the flow. I 
the designs of 8. W. Whittemore, architect, of Brick = have known a smooth lead half inch pipe, 2 500 feet 
Church, N. J. Flow of Water through Pipes. long, to discharge only a few drops in a minute when 
The building has a front of 43° 6°, not including} An agricultural engineer writes, in reply to a corre-| the fall was over 40 feet. If the pipe is very smooth 
piazza. Side, 74, not including piazza. For size of|spondent of the Cowntry Gentleman, some facts from! inside, the discharge may be as above mentioned ; and 
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rooms see floor plans. The height of the stories is:|his experience concerning the flow of water in small]if otherwise, it may be less There is no other branch 
Ce 7 6". First story, 10’ 9". Second story, 9’ 8”.| pipes, which are interesting. He says: ‘‘In answer to|of engineering which sets formulas and theories at 
story, 8 6". The foundation is of stone. First | the question put by R. M. 8., I should reply that a pipe | defiance so much as carrying water through small 
story, stone. Second story and gables shingled. Roof | of 114 inches diameter, and 1,100 yards long, could not | pipes and low falls. I would advise R. M. 8. to lay his 
The cost without mantels and heater is esti- | be expected to deliver more than half an inch of water | pipe of 2 inch diameter for the upper 2,000 feet, and of 
at $16,000. with only 20 feet of fall, unless the pipe is laid per-|114 for the other and lower 1,300 feet, if he wants a 
There are open fireplaces in dining room, hall, par- | fectly graded and on boards, to prevent the retarding | copious flow of water. If the pipe should be a wooden 


lor, library, and three chambers on second floor. <Ac- | influence of the collection of air in the vertical bends one, I would have it 3 inches all the way through. In 
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so low a fall as 20 feet in 1,100 yards, saat to two- 
thirds of a mile, the flow will be quite slow, and the 
friction will be reduced to a minimum as regards its 
dependence upon velocity ; but it will still be quite 
large, for the adhesion of the water to the surface will 
have a considerable retarding effect.” 
—<$—S og +> _—- 
DESIGNS FOR FURNITURE, 

We give from the Cabinet Maker some designs by 
Henry Pringtier: ‘‘ The bedroom suite we publish this 
month as a suggestion to all those concerned in this 
branch of the trade is original and novel in character. 
The idea of building up the sides of the dressing table 
and washstand in the manner indicated forms a strik- 
ing and effective feature. By such an arrangement, a 
firm support for the toilet glass is obtained, of a more 
stable character than the ordinary arm and jewel 
box foundation generally employed. The wardrobe 
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$50,000 or more at one time. Mrs. Robert L. Stuart 
and Mrs. Charles Rogers are patrons by subscription, 
by the gift of $10,000 or more. Givers of endowed beds 
in perpetuity, by the gift of $5,000, are John E. Par- 
sons, Joseph W. Drexel, Morris K. Jesup, Mrs. Charles 
Rogers, William Astor, Mrs. C. P. Huntington, Mrs. 
John Jacob Astor, and Mrs. Cullum. 

The situation of the new hospital is as pleasant and 
in every way desirable as any that could be chosen, 
facing Central Park, and commanding a fine view of 
the northern part of the city, and the building itself 
would much more readily be taken for an art museum 
than for a hospital. The architect, C. C. Haight, de- 
serves much eredit for designing a beautiful as well as 
a thoroughly useful structure. The present edifice is 


‘to accommodate women only, and an addition for the 


use of men will be made at the southwest corner. 
The round towers stand boldly out from the building. 
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isin el detign for bedroom furniture, by Sen ary Pringder. fee 


























DESIGNS FOR FURNITURE. 


door, as previously suggested, is placed at the side of 
the article. In the front place usually allotted to the 
door is fixed the traditional sheet of plate glass. By 
this arrangement it will be obvi~,s to our readers that 
the door itself is Aaltogether-saVed the wear and tear 
usually occasioned by that unwieldy appendage. The 
door in the present instance should consist of a plain 
wood panel, which would be more kindly to the hinges, 
and more easily manipulated. There is enough sug- 
gestive detail in this design to form the basis of a sal- 
able and effective suite.” 
> an a._Sn ana 
THE NEW CANCER HOSPITAL, NEW YORE. 

The New York Cancer Hospital, at 105th Street and 
Eighth Avenue, New York, has lately been opened for 
the reception of patients. The building was begun in 
the spring of 1884, and the main partis now completed. 
It oceupies the northeastern part of the lot, and is in 
the form of a rectangle, about-100 by 50 feet, with a 
round tower, 40 feet in diameter, standing out from 
each of the three corners next the streets. The build- 
ing is the- gift of John Jacob Astor, and he and Mrs, 
Elizabeth Hamilton Cullum are distinguished as the 
founders of the hospital, a title obtained by the gift of 





In the southeast one are private rooms for patients. 
The second floor of another of the towers is occupied by 
more private rooms, and the same floor of the other two 
by wards, but not such wards as any American hospital 
has ever known before. As they are in the towers they 
are necessarily circular, and the beds, eleven in each, 
are arranged around them like the spokes of a wheel, 
while the hub is represented by a large ventilation 
shaft in the center. 

The private rooms are for such patients as have means 
to pay for them, and also for such as, from the nature 
of their cases, need to be separated from the others, 
whether they have means or not. In fact, though a 
small sum for board will be charged to all who can pay, 
patients will be received quite as readily who can pay 
less than the regular rate, or even nothing at all. The 
wards and private rooms will accommodate 77 patients 
in all. The most interesting room of allis the ‘* operat- 
ing theater.” Itisas light as a photograph gallery and 
close to the elevator, which is large enough to bring up 
a bed. The bed, with its patient, is trundled into alit- 
tle room, where anesthetics are administered before 
going to the theater, and the subject need never know 
that an audience is present at the operation. 
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A SMALL SCHOOL HOUSE, 

There is a prevalent idea in building school houses 
that a cheap building is necessarily inconvenient, and 
for which reason little thought is given to make it dif- 
ferent. Thisis all wrong. A great deal that is conve- 
nient and nearly everything that is beautiful in archi- 
tecture is wore a matter of wit than money. We have 
it in mind to present a number of plans of small build- 
ings, knowing as we do that there is some use for therm, 
and because they are small will be no reason why they 
will not be thoughtfully considered. Mr. George H. 
Woodford was the architect. The elevation of this 
house is pleasing, and does not necessarily cost any 
more money than if it were ugly. However, it 
sometimes happens that anything out of the usual line 
in the matter of exterior decoration costs more money 
than if it were of the same general character which the 
builders are used to handling. However, as said be- 
fore, a plan is not particularly valuable because of the 
exact idea which it presents, so much as on account of 
the general principles which may be deduced from its 
study. It frequently happens that a plan does one as 
much good by showing them what they do not want 
as by showing them what they do want. A good basis 
for departure is frequently a good thing. How much 
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A SMALL SCHOOL HOUSE. 


will this cost ? might be asked. That is largely a mat- 
ter of geography. An estimate which would be nearly 
applicable might be too high for one section and too 
low for another. $1,800 will probably cover the cost in 
Indiana.—Trustees’ Trade Journal. 
—_______—_- += ____—_ 

WE have received Willer’s catalogue of patent in- 
side sliding blinds. It includes very full descriptions, 
with illustrations, of the sliding blinds and fittings, 
guideways, ete., for the same, which are one of the speci- 
alties of this house. Itsfullness of detail and illustra- 
tion will make it of value to all architects and builders, 
as well as to those meditating the introduction of im- 
proved window fittings in their own house. A great 
variety of other matter, as rolling blinds, outside blinds, 
designs for window frames and panelings, are also 
included. The catalogue is published by William 
Willer, Fourth and Cedar Streets, Milwaukee, Wis. 

or + 8 oe 

Ir any of our readers have made an invention for 
which they have thoughts of taking a patent, they are 
invited to communicate with Messrs. Munn & Oo., the 
publishers of this paper, who for a period of forty-three 
years have conducted a most successful bureau in this — 
line. A pamphlet of instructions will be sent free, con- 
taining full directions how to obtain a patent, - costs, 
etc. In very many eases, owing to their long experi- 
ence, they can tell at once whether a patent probably — 
can be obtained; and advice of this kind they are 
always happy to furnish free of charge. Address — 
Munn & Co., ScteNTIFIC AMERICAN office, New Yor, 
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ne A CORNER HOUSE. Classification of Styles. mating principle of a style of architecture. That is 

We give illustrations, consisting of plans and per-| The only sound classification of styles of architec-| to say, there have been times and places in which 
spective, for a corner house, designed by Mr. C. T.|tureis that which arranges them according to their| each of the three has not only been the prevalent form 
Beardsley, architect, of Bridgeport, Conn. The house| leading principles of construction. Of such princi-| of construction, but has been accompanied by an har- 
is intended to cost complete about $5,500. Covered on | ples, as far as we know at present, there are only three ;! monious and consistent system of decoration. Each of 
first story with clapboards, second story and roof'more accurately speaking there are only two, one of! the three constructive principles nay be looked on as 
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shingles. The balcony and front entrance form a prin-| which again falls into two great subdivisions. The]the expression of an «sthetical principle. In the ease 
cipal and pleasing feature. The painting is intended to | two great systems of construction are the entablature | of two out of the three this is generally acknowledged. 
be in strong colors. Interior walls to be hard finished. | and the arch, and the arch again may be either round | It is universally felt that the architecture of the en- 
Woodwork of whitewood, filled, stained, and polished. | or pointed. We thus get three distinct forms of con-| tablature is the expression of horizontal extension, 
Moulded trim. Chimneys double, as a precaution | struction—the entablature, the round arch, and the | that the architecture of the pointed arch is the expres- 
against fire Stairs finished in ash. - Plumbing the} pointed arch. And each of these principles of con-| sion of vertical extension. It is generally acknowledg- 
very best. Heated by steam or hot air furnaces. struction has been, in its own time and place, the ani- ed that the perfection of the horizontal idea is to be 
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found in the highest form of the architecture of the 
entablature ; that is, in the architecture of old Greece. 
It is generally acknowledged that the perfection of the 
vertical idea is to be found in the highest form of the 
architecture of the pointed arch ; that is, in the Gothie 
architecture of medieval Europe. It is not so generally 
acknowledged that the intermediate form of construc- 
tion, the round arch, has alsoits leading esthetical idea. 
It is not so generally acknowledged that there have been 
times and places in which the round arch also has pro- 


duced astyle, not perhaps approaching so nearly to ideal | 


perfection as either of the other styles, but still coming 
near enough to it to be set alongside the other two, as 
an independent and equal form of art. Yet, if we ad- 
mit the entablature, the round arch, and the pointed 





are fastened together in book form. For the first few 
days after their discovery they were perfectly legible, 
except in a few places where the damp had destroyed 
the wood. After that time, probably because the wood 
began to dry, the layers of wax peeled partly off, split- 
ting up into small portions. The contracts are all be- 
tween the owner mentioned and a Poppwa Note, a 
liberated slave of Priscus, and from the names of the 
consuls referred to in two of them the year (61 A.D.) 
may be fixed. In one of them Dicidia buys of Poppa 
two young slaves, Simplicius and Petrinus. Another 
also has reference to a sale of slaves. The third contract 
mentions a sum of 1,4.0 sesterces, which Poppea 
Note undertakes to pay to Dicidia Margaris in case the 
slaves should not turn out profitable. 





ing the wick ; finally, various glass vessels, terra cottas, 
gold rings, and ear pendants. Among the finds of coin 
are a sesterce of Vespasian with Fortuna on the reverse 
and the inscription ‘* Fortunae reduci,” and a dupen- 
dium of Nero with the temple of Janus and the in- 
scription ‘* Pace per ubiq. parta Janum clusit.” 
OOO 
RESIDENCES AT SPRINGFIELD, MASS, 

In our last number we gave a few illustrations of 
some of the residences at Springfield, Mass. We pre- 
sent herewith two additional views, prepared from 
photographs. No. 1 isthe residence of Mr. Kellogg, on 
Maple Street, and No. 2 that of Mr. Appleton, on Cres- 
cent Hill. Both dwellings have a substantial and 


The silver plate! pleasing aspect, although entirely different in the style 


arch to be the three chief, and seemingly the three| of Dicidia formed a set for four persons, but as it was’ of architecture. 
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only possible, forms of archi- 
tectural construction, it seems 
necessarily to follow that the 
round arch construction must 
have its Jeading esthetical idea, 
no less than the other two, and 
that it must be capable, no less 
than the other two, of an ideal 
perfection. Whether it has ever 
actually reached its perfection 
or not, whether it has ever come 
so near to it as the other two 
have, is a question which is not 
now to the point. It will not 
do to say that there is a perfection of the arched 
style, but that its perfection must be locked for 
in the architecture of the pointed arch, and that 
the architecture of the round arch is an imperfect 
form. The answer is plain. The round arch is con- 
structively as good a form of construction as either the 
entablature or the pointed arch. Asa mode of build- 
ing, it stands on a perfect level with them. Now, if 
we admit that all good and honest architecture con- 
sists in finding appropriate forms of decoration for 
good and honest forms of construction, it would seem 
to follow that every good and honest form of construc- 
tion must be capable of finding some appropriate forin 
of decoration, and of thereby reaching an ideal perfec- 
tion. It seems, then, to follow that the architecture of 
the round arch hasa right to be looked on as an inde- 
pendent form of art on a perfect. level with the archi- 
tecture of the entablature and the architecture of the 
pointed arch. Of course it does not follow that it has 
ever been actually carried so near to ideal perfection 
as either of the other styles. It is enough if we allow 
that it has, like them, its leading idea, and that it is 
capable of an ideal perfection, whether it has ever ac- 
tually reached it or not.—H. A. Freeman. 
———_____—_=>-+-.9- +- <@———— 
Recent Discoveries at Pompeii. 

Some interesting discoveries have recently been made 
in the excavations at Pompeii. Many silver vessels and 
three books were found in the Regio VIII., isola 2a, 
casa 23, under conditions which lead to the conclusion 
that the owner of those valuables, a lady named Dici- 
dia Margaris, had packed them at the moment of the 
catastrophe in a cloth, in order tosave something more 
than mere naked life, but that she perished in the at- 
tempt. Her name we learn from the books, important 
documents, and title deeds which she would not leave 
behind. These are the usual wood tablets, eight inches 
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gathered up in haste, it isincomplete. It comprises 
four goblets with four trays, four cups with handles, 


four smaller cups, four others, four cups with feet, | 


acup without a handle, a filter, a small bottle with 
perforated bottom, a spoon, and a small scoop. The 
total weight of the articles is 3,943°70 grammes (not 
quite 127 oz. troy). There was also found a silver stat- 
uette of Jupiter on a bronze pedestal, as well as a large 
bronze dish with raised edge and inlaid with a finely 
chiseled silver plate, and, finally, three pairs of ear pen- 
dants. The excavations at Pompeii have yielded 
abundance recently also in other ways. Numerous 
surgical instruments (mostly of bronze) have been 
found, which appear to have been kept in a wooden 
box ; also a small pair of apothecary’s scales and a set of 
weights, equivalent to 14, 17°5, 21, 24:9, and 35°8 gram- 
mes respectively. Among various domestic utensils 
found may be mentioned as noteworthy a beautiful 
stew pan of bronze, the silver inlay of which represents 


by five inches, coated with wax, and several of them! a headin raised work, and a bronze lamp, still contain- 
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—_______—*»>+-0>@— 
Pressure at which Lead Pipes Burst, 

Bruce and Thomson, of Glasgow, have been making 
some experiments on the pressure necessary to be 
acquired before lead pipes burst. 

Their results show dissimilar conditions for different 
sized pipes. The pipes used by the Glasgow water 
works are not selected by 
their strength or quality, but 
according to their weight per 
lineal yard. One-half inch 
pipes run 7 lb. per yard and 
114 inch pipes 24 Ib. per yard. 

In a 14 inch pipe the burst- 
ing pressure per 
square inch was 
found to be 1,820 lb. 

In a 144 inch pipe 
the bursting pressure 
was 812 1b. per square 
inch 

Mr. Jardane. an- 
other experimenter, 
found a 1% inch 
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pipe, 4-inch thick, to stand a head of 1,000 feet without 
alteration. With 1,200 feet head it began to swell; . 
with 1,400 feet head it enlarged to 134 inches and 
burst. The bursting pressure was 606 lb., and the 
tensile strength was 2,611 Ib. 

A 2-inech pipe stood 800 feet head without alteration, 
but at 1,000 feet head it burst, the bursting pressure 
being 433 Ib., and the tensile strength 2,412 Ib. 

The best authorities give the safe working pressure, 
without shocks, at one-tenth the bursting pressure, 
and in a system with shocks, like heavy water ham- 
mer, at one-twentieth of that strain. 

To cut glass, place it in water on a level with the 
surface, then clip it with a pair of scissors as if it were a 
piece of paper. To avoid risk, it is better to perform 
the cutting by taking off small pieces at the corners 
and along the edges, and to reduce the shape gradually 
to that required. The softer glasses cut the best, and 
the scissors need not be very sharp. 
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INTERIOR OF A RESIDENCE AT CHATTANOOGA, 
TENN. 

In our number for January last we gave the eleva- 
tion and plans for the handsome residence at Chatta- 
nooga of Mr. D. J. Chandler. We have now been | edges of the tiles are grooved, in order to give a good 
favored with a perspective sketch of the main stairway key for the plaster of the ceiling, and on the top of the 
and part of the hall of the same dwelling, which we) flat arch thus formed concrete may be laid of any 
here give, and for which we are indebted to the archi- | thickness that seems desirable, thus entirely incasing 
tect, Mr. W. H. Floyd, of Chattanooga. It isa most|the iron girder. The weight of the deeper arch is 
excellent and pleasing design. about thirty-five pounds p2r foot super. 

—_______.__—» +6 + ______§_ 4. An American method of making wooden floors 
New Materials and Inventions, practically fireproof on the under side. This is done by 
BY J. SLATER, M.A. flat interlocking fireclay tiles carried by iron clips 

At the recent conference of architects, London, a/| screwed to the joists, the under side of these tiles being 
paper on this subject was read by Mr. Slater, in which | grooved to form a key to the plaster. A space of two 
he described certain modern inventions that interested | inches is thus left between the plaster and the wooden 
him. He began with referring to experiments which | joists, and as the tiles themselves will stand almost 
demonstrated that unless traps are ventilated they are | any heat that can be brought to bear on them, the 
liable to be wnsealed. It is absolutely necessary, if the | joists are absolutely protected. On the upper side fine 
trap is to be asafe one, that all the trap branches into | concrete or pugging might be used. This system of 
the main pipe should have an ample ventilating pipe | fireclay ceilings can be affixed to existing floors by sim- 
earried up from them, and branched into the maint ply hacking off the lath and plaster. 


Feaatiner of iron joists, concrete, and hollow fireclay 
tiles of different depths. The hollow tiles are tempo- 
rarily supported by centering, and are set in cement, 
the middle tile acting as a keystone. The bottom 
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7A. A metallic cement which allows deeayed stone to 


| be restored in an effective and economical way. 

8. A substitute for wood lathing, either for partitions 
lor ceilings. This consists of galvanized iron netting, 
which is fixed by staples to hoop iron slips, which are 
themselves secured edgewise to the studs or joists. 
_The wire netting is then covered with plaster in the 
ordinary way. The wooden framework of the parti- 
| tion may be replaced by a construction of angle iron, 
which takes up only half the space of an ordinary 
quarter or brick-nog partition, and this saving of 
space may sometimes be of considerable importance. 

— +6 
French Plaster, 

Gypseous stones, from their soft and friable nature, 
and the facility with which they decompose in the 
atmosphere, are not allowed to be used as_ building 
materials in Paris. Sometimes inclosure walls are built 
of them, employed as moelion. The principal use is 
in the fabrication of plaster. The chemical nature of 
these stones as found at Montmartre, Belleville, Cha- 
ronne, Menilmontant, Le Calvaire, Triel, and Meulan, 
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INTERIOR OF A RESIDENCE AT CHATTANOOGA, 


5. An American way of fireproofing wrought iron 
columns by ineasing them with fireclay blocks. The 
fireclay blocks are grooved and are secured by iron 
plates with claws, which fit on the rivet heads. In 
circular cast iron columns a metal band is brought 
round the column, hooked together, and dropped into 
the groove of the blocks. In either case a heavy bed 
of mortar is next applied, and then another course of 
blocks is bedded, or, as the Americans say, ‘‘ crowded 
down,” over the band or plate. This process is con- 
tinued until the column is entirely incased, then it is 
plastered with Keene’s or Parian cement, making a 
good surface for decoration. 

6. The Doulton-Peto fireproof blocks. These are ex- 
traordinarily like the first kind of American arch blocks. 
Mr. Slater believed the idea was obtained from the 
American system, and had no doubt that Mr. Doulton 
would carry this system further in the way of casing 
columns, ete. 

7. Lindsay’s steel decking, which consists of a series 
of steel troughs riveted together and supported either 


pipe above the point where the highest trap branch 
enters it. 

In connection with this subject it was mentioned 
that experience seems to point to the desirability of de- 
creasing rather than enlarging the size of pipes; 4 in. 
glazed earthenware pipes for house drains, and 3% in. 
lead pipes for soil pipes, if properly connected and 
laid, will suffice for all purposes, and will keep much 
cleaner than those of larger bore, always supposing 
they are properly flushed out. The following inven- 
tions were noticed: 

1. Messrs. Doulton’s new form of nosing for stone or 
concrete steps. This is called the silicon tread, and is 
a kind of terra cotta, 7. e., clay burned as hard as it is 
possible to bake it. These treads were used for three 
years at the recent exhibitions at South Kensington, 
and must have had several millions of persons passing 
over them. 

. Mr. Wright’s ‘‘ coke breeze fixing blocks.” These 
are made of the same size as an ordinary brick, and 
be built in the walls wherever required, and their 





constitution is saeh that they will hold nails as well as| on walls or on girders, and filled in with concrete. For 

wood. The ean | e used for fixing skirtings, dados, |a space of thirty feet the depth of the decking need 

and linings of | kinds on the interiors of brick walls, | only be five inches to support a load of one and a half 

and for exte a portion of a wall is to be hung | hundredweight per foot super. Messrs. Lindsay roll 

witb tiles. many sections of steel which can very easily be formed 
{ The Ameri¢ Vight” fireproofing system, con-! into columns by riveting. 








TENN. 


is, according to Fourcroy, 32 parts of oxide of calcium, 
46 parts of sulphuric acid, and 22 parts of water. They 
differ from the gypsums of other countries in the large 
quantities of lime they contain, which gives them 
greater powers of resistance to the action of the mois- 
ture of the atmosphere. The operation of burning 
consists simply in driving off the water of crystalliza- 
tion. In this state the plaster has a remarkable avid- 
ity for water, and immediately that any is presented 
it absorbs it, and crystallizes around the bodies in its 
immediate vicinity. The singular fact of the swelling 
of the plaster during this process is one that requires 
great attention in the employ of the material. An- 
other fact worthy of notice is cited by Rondelet, namely, 
that two bricks set together with plaster adhere with 
one-third more energy than bricks set with lime du- 
ring the first month, but that afterward their adhesion 
diminishes, whereas that of the bricks and mortar 
increases almost indefinitely.—G@. R. Burnell. 
rt 0 

DURING some recent building operations on the 
Thames, an old pile of the first London bridge, built 
in the days of William the Conqueror, was dug up. 
It was twenty feet below the surface. It was a stout 
piece of oak nine inches across, and had withstood the 





mud and water of the Thames for eight hundred 
years. 
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AN APARTMENT HOUSE. 


We present on our first page the elevation of a splen- 
did apartment house, designed by Mr. George H. Grie- 
bel, architect, of this city, No. 67 West 23d Street. 
plan of the first story is given on this page. 
design presents many advantageous features and ex- 


hibits a vast amount of 
careful study. 

The apartments in these 
plans were intended to be 
sold, not rented, and are 
each inclosed on that ac- 
count by brick walls. They 
are fire proof throughout 
in construction. 

The main entrance to 
the building leads to a 
court, where the main en- 
trances to apartments are 
placed. These are accessi- 
ble on the first story, which 
is eight feet high. The 
servants’ and business 
stairs and elevators are ac- 
cessible from basement and 
sub-basement. 

Each story contains six 
large apartments, with the 
exception of first and sec- 
ond stories (containing 
each four). The west wing 
of these two stories was 
originally intended to con- 
tain an art gallery and art- 
ists’ exchange, with exhi- 
bition rooms, offices, ete. 
Besides these, were intend- 
ed a sculptors’ exchange 
and glyptotheca in the 
basement, and some large 
studios in the ninth story, 
where the restaurant and 
dining rooms, eafe, billiard 
rooms, ete., are placed, all 
accessible by elevators, to 
be only for the use of the 
house. 

The kitchen in roof of 
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the Opera Comique, in Paris, was totally destroyed by 
fire, with loss of many lives. This dreadful calamity 
was made the oceasion of a rigid inquiry as to its 
causes, by the French government, with the intention 
of meting out exemplary punishments upon those who 
might be found guilty of neglect. The official inquiry 
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what had at first been asserted, that the theater was 
well provided with all the accessories required by law 
for the extinction of fires. There was plenty of water 
in the reservoirs and the firemen were at their posts, 
but the rapidity with which the flames spread was so 
great that they lost their presence of mind and did not 

execute the orders quickly 


a enough. So much for this 
fer en court | vw ad 3 oy terrible disaster, which 


caused so many tears to 
flow and compromised so 
many interests. 

The interesting debates 
have been eagerly followed 
rn in the daily papers. We 
have simply taken up the 
4 picturesque side of the 

scene in court, where a 
|: eardboard reproduction of 
the Opera Comique occu- 
ni pies the central point of 
attraction. Portions of the 
EE aa building may be removed, 
Sarde waded“ <8 
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i eee eh and the defendants are en- 
& i oniyes. Y : abled thereby to illustrate 

a certain parts of their testi- 
mony. 

———___¢- ¢—______ 
New Method of Water- 
proofing Brick Walls, 
A method of making brick 
walls impervious to mois- 
ture, according to the Vi- 
enna Gewerbe Zeitung, is 
knownas the Sylvester pro- 
cess. It includes two sue- 
cessive treatments, the first 
with soap and water, the 
other with alum and water. 
The solutions are three 
parts by weight of soap to 
one of water, and one of 
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fl alum to twenty of water. 
By The bricks must be _ per- 


fectly dry and clean, and 














the temperature of the air 


APARTMENT HOUSE—FIRST STORY PLAN—GEO. H. GRIEBEL, ARCH, NEW YORK. = ghoula not exceed 50° F. 


west pavilion. Part of the flat roof was proposed to be 
used in connection with the cafe. There are fifty 
apartments in all, each thoroughly private and pro- 
vided with every modern improvement. 

———————— e480 


THE OPERA COMIQUE, PARIS—INVESTIGATION OF THE 


CAUSES OF THE FIRE, 


It will be remembered that last year the building of 
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was continued for a long time, and was only lately 
brought toa close. Over two hundred witnesses were 
examined. 

We give from Le Monde Iilustre an illustration of a 
scene in the court of inquiry, also the following par- 
ticulars : 

After the first examination of the accused, as after the 
first testimony of the witnesses, it appeared, contrary to 


The soap solution is first 
laid on while boiling hot, with a flat brush. After 
twenty-four hours’ standing, this coating will be hard 
and dry, and then the alum is applied at a temperature 
between 60° and 70° F. After twenty-four hours the 
whole process is repeated, and again is repeated until 
the wall becomes impermeable. The number of times 
the treatment has to be applied depends on the pres- 
sure of water to which the wall is to be subjected. 
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THE ANNISTON INN. 

The Anniston Inn is one of the great hotels of the 
South. The founders of Anniston, in locating an en- 
tirely new town amid the wealth of the mineral region, 
laid out the place on large lines, presupposing growth 
to the importance of a great mining and manufacturing 
center. At the same time, at a great expenditure, they 
insured those advantages of railroad transportation 
which, while they assist the growth, are of vital conse- 
quence to the position of animportant town. The Inn 
was planned with the same regard to the future, and 
in architecture and appointments is on a par with the 
best examples of its kind in the country. Occupying 
the crown of a gentle eminence and surrounded by 
beautifully kept lawns, it is a commanding object from 
all sides. 

Its outline is exceedingly picturesque, being broken 
by gables, dormer windows, and massive 
chimneys that remind one of Dickens’ 
charming description of the old Maypole 





ears about 100 men. There were extensive saw mills, 
a stove and barrel factory, and a machine shop. 


| Otherwise, Decatur was commended mainly by its 


possibilities. On the 11th of January, 1887, the Decatur 
Land Improvement and Furnace Company was organ- 
ized, consisting of Major EK. C. Gordon, president ; 
Judge H. G. Bond, vice-president and general manag- 
er; and Dr. W. E. Forest, secretary. Mr. EK. B. Joseph, 
Major J. R. Stevens, Mr. J. F. Flourney, Mr. J.C. Wooten, 
Mr. C. P. Branch, Col, J. D. Roquemore, and Capt. H. 
A. Haralson made up a very strong and effective board 
of directors, each of these gentlemen being a promi- 
nent representative of some important Southern cor- 
poration. 

The company’s preliminary step was the purchase of 
over 5,900 acres of land in and adjacent to Decatur, and 
immediately thereafter work was started in laying out 











present. The following brief and by no means exhaust- 
ive particulars will further indicate the phenomenal 
character of the movement. 

NATURAL ADVANTAGES. 

In no part of the South has Nature’s magnificent lib- 
erality been shown more strikingly than in the country 
tributary to Decatur. The town is situated on a bank 
of the Tennessee River, on both sides of which for many 
miles extends a country second to none in its promise 
to the agriculturist. Here are some of the finest farm- 
ing lands in the world, and here are produced luxuriant 
crops of the cereals, with cotton, tobacco, vegetables, 
and fruits. The grasses flourish, and the country is 
well adapted to stock raising. The climate, striking a 
mean between excess of heat and cold, is every way con- 
ducive to health and longevity. 

Of timber, the country adjacent and tributary to De- 
eatur contains, in the utmost variety a 
supply that will hold out against all possi- 
ble demands for many years. 























Inn. The wide verandas, extending en- 
tirely around the first three floors, indi- 
eate the mildness of climate, which per- 
mits at almost all seasons out door enjoy- 
ment in easy chairs. The interior is in 
keeping with the outside. The fittings 
are of solid wood, brightly polished, re- 
lieved by unique tiles and rich tapestry. 
The stained glass of the windows and the 
artistic draperies are harmonious parts 
in producing the general effect, which 
recalls the solid magnificence of an old 
time palace. The whole of the apart- 
ments, according to their uses, exhibit 
the same cultured regard for artistic pro- 
priety, and unstinted expenditure on all 
that can conduce to massive elegance and 
comfort. The house is lighted through- 
out with incandescent electric lights and 
with gas, and is admirably ventilated. 

In all that relates to provision for the 
comfort of the guest, the desires of the 
most fastidious have been anticipated. 
To avoid a prolongation of details, it may 
be said that the Anniston Inn is one of 
the best and completest in the whole 
South, which, in this era of great hotels, 
is sufficient commendation. Mr. Hardell, 
its manager, has been a very successful 
hotel keeper at the North, and his conduct of the house 
is every way worthy of its grand and sumptuous 
character.—The South. 

See ae 
DECATUR, ALA. 

Whoever wishes to gain a positive idea of the immense 
industrial progress which is now going on inthe south- 
ern portion of our country should study the pages of 
that excellent and enterprising periodical The South. 
In a recent number we find an interesting article de- 
seriptive of the changes that have taken place at De- 
eatur, Ala., with illustrations of some of its elegant 
new buildings, and particulars of its wonderful mineral 
and manufacturing resources. Weare indebted to The 
South for the engravings herewith presented, and also 
for the following notes relating to Decatur. 

Decatur, as it stands to-day, a nascent industrial city, 
with large manufacturing establishments rising on all 
sides to the sound of hammer and trowel, is truly a 
phenomenon; but to fully realize its exceptional char- 
acter—which makes it a phenomenon among wonders— 
a little consideration is necessary. As an example of 
rapid growth, Decatur has perhaps no parallel in the 
South. Yet itis but one instance of many of an unex- 
ampled activity in this di- 
rection. The circumstance 
that gives to it its phe- 
nomenal character, in 
comparison to other ex- 
amples, is the astonishing 
magnitude and number of 
the enterprises that have 
clustered around the spot, 
at a signal, one may say, 
from the promoters of the 
great plan of making De- 
catur one of the most im- 
portant manufacturing 
cities in the South The 
year 1887 dawned on a 
place that, besides un- 
bounded natural advan- 
tages in productive fields, 
timber lands, and underly- 
ing minerals, with trans- 
portation provided by two 
great railway systems and 
the Tennessee River, had 
little to distinguishit. The 
railroad companies, the 
Louisville and Nashville 
and the Memphis and 
Charleston, together em- 
ployed in the handling of 
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But we must turn to another class of 
natural gifts, whose presence and utiliza- 
tion mainly account for the movement 
begun at Decatur. The brown and red 
hematite ores and the vast beds of coal 
underlying the fertile surface in rich 
masses all around are an incitement to 
capital and industry to build up a'great 
manufacturing center amid possibilities 
that are nowhere surpassed. The coun- 
ties immediately adjacent are literally 
floored with iron and coal, while the net- 
work of railroads finished and projected 
will make this mineral wealth in every 
direction available to Decatur as a nu- 
cleus. In parts of Alabama iron can be 











made and sent to Northern markets to 




















TTT 
AN 





a model city and inviting manufacturers to come in as 
pioneers and take advantage of a growth of which the 
favorableness of the site and the strength of the com- 
pany were an almost positive guarantee. The response 
to the invitation, embodied in visible evidences on all 
sides, is a phenomenon which grows on the beholder; 
for besides the enterprise and financial strength implied 
by the mammoth factories and shops in course of con- 
struction, there is the fact that these incipient under- 
takings have already the guarantee of success, and if 
completed would be taxed to their utmost capacity. 
Asa ease in point, the Decatur Iron Bridge and Con- 
struction Company, before its works were finished, 
secured the heaviest contract for an iron bridge ever 
given south of the Ohio, and many similar instances 
might be quoted. Side by side with the work of estab- 
lishing manufactures goes on that of carrying out the 
plan for a great city, and erecting palatial buildings 
for residence and public accommodation. The com- 
pany in its work of creating a new Decatur has shown 
a foresight that seems almost a gift of prophecy. It 
assumed that Decatur was to be what it is fast becom- 
ing, and it set about its preparations as if the whole 
future lay mapped with the distinctness of a tangible 
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undersell the product of Pennsylvania 
and Missouri, and Decatur has peculiar 
advantages for the manufacture of cheap 
iron. The red fossiliferous ore, assaying 
47 per cent. metallic iron, may be laid 
down in the city for $1.25 per ton, and 
the brown hematite, assaying 55 per cent., 
at $1.50. Fuel and limestone are within 
easy reach, and charcoal will be manu- 
factured on the spot in abundance. The 
latter material will be had under the most 
favorable conditions, as, instead of being 
made for the purpose, it will be a by-product of other 
manufactures. Coal can be delivered at Decatur for 
from $1 to $1.50 per ton, and furnishes an excellent 
quality of coke for iron ore smelting and foundry uses. 
Of other mineral resources may be mentioned excellént 
limestone, asphalt, building stone, marble and granite, 
sand for the manufacture of glass, manganese and pot- 
ter’s clay. Natural gas has been struck and is expected 
to be forthcoming in paying quantities. 

The Tennessee River at Decatur is a wide, deep, and 
beautiful stream, with high banks and fertile lands, 
upon which corn and cotton flourish. This fine river 
is navigable for steamers for many miles, while for 400 
miles above Decatur it floats the timber which abounds 
along its course. Its numerous tributaries also perform 
the same service, thus rendering the primeval growths 
of oak, pine, poplar, ash, hickory, red gum, beech, 
cherry, and black walnut available. Thus’ this vast 
wealth can be delivered to the manufacturers of Deca- 
tur at a nominal cost. This fact has led to the estab- 
lishment of saw mills, chemical works, oak extract 
works and other industries upon its banks at this point. 
It is a specially favorable point for the manufacture of 
charcoal iron. Among advantages of man’s provision, 
‘in the relations of a place 

to the outside world, rail- 
roads stand first. Deca- 
tur’s water transportation 
facilities are supplemented 
by two completed trunk 
railroad lines, the Louis- 
ville and Nashville and the 
East Tennessee, Virginia, 
and Georgia. The Rome 
and Decatur road is being 
pushed to completion, and 
a charter has been ob- 
tained for the Southern 
Kentucky, which is to con- 
nect Decatur with the east- 
ern and northern seaboard. 
The accompanying en- 
gravings represent promi- 
nent buildings. Most con- 
spicuous among the ex- 
amples is the great Casa 
Grande Hotel, the founda- 
‘tions for which are being 
prepared. This hotel, to 
eost $400,000, and to be 
opened some time in the 
coming year, will rank eas- 
ily among the grandest in 
the country. It is to haye 
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a frontage of 680 feet, and will be 325 feet in depth. Its 
designer is Mr. L. B. Wheeler. 

The Tavern, already opened, is a graceful moderniz- 
ation of the quaint ‘‘half-timber” style of our fore- 
fathers. It is lighted by the incandescent system, has 
seventy rooms, and is conducted on a liberal scale. The 
Casino cannot fail to be a striking object, and the al- 
most wanton luxury of its design bespeaks the softness 
of the climate. Surrounded by lawns and bowers, its 
galleries hung with rich foliage and blossoms, it is a 
suggestion of fairyland set amid the coal, iron, timber, 
cotton, and wealth producing industry of the new 
South. An opera house of fine architecture, with a 
seating capacity of 
1,200, is to be erected 
by Mr. F. P. O’Brien. 

All of the build- 
ings, designed. or in 
progress, are charac- 
terized by solidity 
and taste. Bond’s 
Block, which will 
contain the business 
offices of Judge 
Bond, is creditable 
to the finest street of 
any city, speaks for 
itself. The Casa 
Grande stable will 
be a fine building, 
costing almost a for- 
tune. The new pri- 
vate residences all 
show a liberal ex- 
penditure of means 
and taste, and it is 





and the statement is made upon the same authority 
that the spirit of investment is likely to manifest itself 
more strongly later in the season. The money market 
is easy and rates of interest are low. Financial and 
commercial operations in Western cities, such as Chica- 
go, St. Louis, St. Paui, Kansas City, and some others, 
allshow an enormous distribution is going on, and that 
enterprise is still seizing opportunities of every variety. 
There is nothing as yet in the horizon to justify much 
of the apprehension that is expressed in some trade 
journals. 

In Philadelphia, during the past ten months, 6,079 
two and three story houses have been erected, and in 











pretty compactly organized, and have held their own 
in recent conflicts. It is earnestly desired by builders 
in all sections of the country to adjust all differences 
during the winter, in order that calculations and con- 
tracts can be safely entered upon for material for work 
during the next year. The workmen themselves are 
coming to recognize that a conservative course on 
their part is more desirable than an extreme one, and it 
is quite probable that measures wil] be mutually agreed 
upon which will obviate a suspension of work after the 
opening of the busy season. While it is largely a mat» 
ter of opinion as tothe extent of building enterprise 
next year, the very best authorities among architects 
and builders lean 
strongly to the belief 
that there will be 
very little, if any, 
decline in building 
activity. Through- 
out the West the 
municipal authori- 
ties are arousing to 
the importance of ex- 
tending school facili- 
ties, and a great deal 
of work of this cha- 
racter will be entered 
upon. In the great 
multitude of West- 
ern and, in fact, 
Southern towns, it is 
evident that there 
will be a vast amount 
of shop, factory, and 
house work under- 
taken. There is an 










































































































































































intended that every 














adjunct of the city 
in its degree shall 

conform to a high ; 4 i 
standard. ; Hi 


Building Prospects. 


abundance of capital 
































available, and at low 
























































There are two fea- 































































































rates of interest. 
Local authorities 
have been investigat- 
ing the conditions 
surrounding the out- 
flow of Eastern finan- 
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investigations show 












































are deserving of spe- 
cial consideration 
with those who are 
endeavoring to form- 
ulate opinions as to 
this year’s proba- 
bilities. One is the 
extraordinary 
growth of building 
and loan associations 
and the other is the 
multiplication of 
projects for building 
and manufacturing 
purposes. If there 
were any japprehen- 
sions of a permanent 
reaction in industrial 
activity, they are 
rapidly disappear- 
ing. The stock mar- 
kets exhibit an up- 
ward, expanding 
tendency in values. 
The bulls are having 
a holiday, and a spir- 
it verging on to stock 
speculation is begin- 
ning to manifest it- 
self in not only East- 
ern, but in some 
smaller Western com- 
mercial and financial 
eenters. It is rough- 
ly estimated that 
$750,000,000 are find- 
ing employment 
through the ehan- 
nel of building and loan associations, but whether this 
figure is near or far off the mark, the facts which are 
known justify the statement that this system of co-ope- 
rative banking and loaning and buying is expanding 
with great rapidity, especially throughout States west 
of the Allegheny Mountains. 
It was thoroughly tested in Eastern cities, particular- 
ly in Philadelphia, and the importance of it will soon 
ecome recognized throughout the Western cities and 
wns. Associations have been formed very rapidly 
his year, and in nearly every Western town steps have 
een taken to organize the producers into house build- 
g societies. These associations are valuable in their 
ducational features, for they lead to the discussion of 
uestions, to habits of thrift and economy which would 
ever be otherwise developed. It is shown by credible 
atisties that for the past ten days over one hundred 
illion dollars’ worth of projects have been heard of, 
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all 6,640 buildings, including warehouses, factories, 
churches, schools, ete.; the total estimated value of 
which is, in round numbers, $24,000,000. The builders 
and architects of that city, in interviews recently, 
state that the indications for the coming season are 
fully as encouraging as a yearago. <A great deal of 
land both in and near the city has been purchased for 
next year’s building requirements. Reliable building 
authorities in New York say that large purchases of 
land have been made in suburban localities for build- 
ing purposes in the upper end of the island, as well as 
on Long Island. Real estate in the more desirable 
localities has been steadily advancing in value, al- 
though not to the point of prohibiting enterprise. 
Statements from Chicago within a few days show that 
there is much to hope for in not only that city, but 
throughout the Northwest next year. P 
The building trades throughout the country are 


a 


a very encouraging 
condition of things. 

The demand for 
shop room, house 
room, and room of 
all kinds, as well as 
for more rolling 
stock, more steam 
power, and more elec- 
trical power of every 
variety, is strength- 
ening the productive 
agencies and leading 
all manufacturers te 
feel that there is @ 
busy time ahead of 
them for months to 
come.—Amer. Archi- 
tect. 


My 


———<——__—_— 





Importance of Car- 
pentry. 

The carpenter has 
more to do with the 
constructionofa 
building than any 
other person employ- 
ed by the architect. 
Whether a building 
is to be erected of 
brick or stone, still it 
is the carpenter who 
forms all the patterns 
and guides for the 
bricklayer or the ma- 
son to work from. 
Nay, even if a cot- 
tage is to be built of 
mud, the first step is to procure boards adapted by the 
earpenter for forming moulds, by which this nud is 
brought into the required form; or, even if the mud 
is heaped up with forks, as in the cob walls of Devon- 
shire and Wiltshire, the carpenter is required to sup- 
ply what are called wooden bricks, to be built into the 
walls for attaching, at a future period, the internal 
finishings. 

In the interior of a house everything depends on the 
carpenter, and most things are, indeed, done by him. 
The floors and the doors and windows are almost 
entirely his work, and he forms mouldings for the 
cornices which are put up by the plasterer. If, there- 
fore, we could improve the taste of the rising genera- 
tion of carpenters, we should have no fear of operating, 
through them, on all the various artisans employed 
in the construction of houses, and, ultimately, on the 
general taste of the whole community.—J. C. Loudon. 
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Permeability of Building Materials, 

It is well known that brick, stone, and even cement 
are not only porous, but allow vapors to pass through 
them. Some time since a French savant, M. Marcker, 
made experiments with a view of testing the permea- 
bility to gases of certain materials. He found that 
granite, porphyry, slate, alabaster, and limestone are 
practically impermeable. The question of transpira- 
tion is an important one, Houses built of impermeable 
walls are dry, though it is doubtful whether, under all 
circumstances, they are the most healthful. All will 
admit, however, the advantage of cutting off by a 
really impermeable layer the house, to avoid gaseous 
emanations from soil that is not of virgin quality, and 
the gases from drains. For such purposes we require 
impermeable materials Of all that we know, the best 
asphalts and the bituminous compound known as 
White’s Hygienic Rock Composition appear to be the 
most perfect and easily applied. Concrete, however, 
well made, is not so completely impervious to vapor, 
and even cement has been found to allow vapors and 
gases to pass through it. With regard to walls, the 
cements that are used give all the required imper- 
meability. A thick glazed paper is said to reduce the 
permeability of a brick wall nearly forty per cent., and 
two coats of oil paint considerably help toward the ob- 
ject. A new kind of wall decoration has lately been 
introduced from France, which consists of thin sheets 
of metal painted over by a patented process. 
in sheets is the material uséd, and this is gilded or 
painted over. The covering is waterproof, and, we 
should say, is an excellent substitute for paper on damp 
walls.—Building News. 
ined 

A RIVERSIDE RESIDENCE, MAIDENHEAD. 

This house is being erected on the Maidenhead Court 
estate for Mr. C. Gervaise Boxall. The site, a beauti- 
ful one, about one-third of a mile above Boulter’s Lock, 
and easily accessible from Maidenhead or Taplow, com- 
prises over an acre of land and faces Cleveden Woods, 
the garden, with lawn tennis court, running down to 
the tow path. Externally, the house is built of red 
bricks, hung tiles, and framed timbering in oak. The 
ground floor, raised three feet above the general ground 
level, has the following accommodation: Drawing 
room and dining room, with large inner hall between, 
directly facing the river, the partition between the 
drawing room and inner hall being a frained and panel- 
ed partition, and easily removable at will, thus enabling 
these two rooms to be thrown into one for dance or the- 
atrical purposes. The ground floor also contains en- 
trance porch and vestibule, with staircase hall, kitchens, 
and usual offices. The first floor contains six good bed 
rooms, dressing room, and bath room, with hot and cold 
water supply, the principal bed rooms opening by 
means of French casements on to a projecting balcony 
facing the river. From this balcony a most beautiful 
view is obtained up and down the river—the weir and 
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THE BIRTHPLACE OF JAMES WATT, 
The inventor of the steam engine, for all practical 


Frpruary, 1888. 








Compost for Cuttings, 
As an illustration of the success attending the use of 


purposes, was certainly one of the greatest benefactors | pounded charcoal and finely broken crocks, when mixed 


of mankind. James Watt was born at Greenock, on 
the Clyde, in 1786. The house in which he was born, 
No. 18 Dalrymple Street, in that town, has lately been 
pulled down by the Greenock Improvement Commis- 































































































THE BIRTHPLACE OF JAMES WATT. 


sioners. We have to thank Mr. Cathcart W. Methven, 
engineer to the Greenock Harbor Trust, for a sketch of 
the street, showing the position of the house. It will 
be marked by a memorial tablet on the new building 
to be erected on this site. James Watt, in his youth, 
was apprenticed toa maker of mathematical instru- 
ments. He began, at the age of twenty, to make ex- 
periments with steam as a motive power. In 1770 he 
commenced practice as an engineer, and in 1774 enter- 
ed into partnership with Mr. Matthew Boulton, of the 
Soho works at Birmingham, where his grand inventions 
were applied with speedy success and results of amaz 
ing magnitude. James Watt retired from business in 
1800, and died in 1819. He was theinventor also of the 
copying press, of improvements in the process of bleach- 


backwater behind the island that carries the water to| ing, and of many useful appliances in the manufactur- 


the mill below.--Building News. 





ing arts.—Illustrated London News. 























with the soil in which cuttings are inserted, I may men- 
tion that I have recently carried out an experiment 
with a quantity of rhododendron cuttings, putting 
about an equal portion of each into three different 
kinds of compost. The first was sandy peat, the pro- 
portion of sand being about the same as in that used 
for potting purposes ; the second was peat and sand 
in about equal proportions ; while the third was the 
same as the last, with the addition of a quantity of 
pounded charcoal and ecrocks sufficiently fine to go 
through a sieve with a quarter of an inch mesh. Now 
that nearly all the cuttings are struck and potted off, 
I have had ample opportunity to compare the relative 
value of the different kinds of compost. By far the best 
rooted cuttings were those in the soil containing char- 
coal and crocks, the young and delicate rootlets clasping 
the small nodules so tightly that the latter did not drop 
off when turned out of their pots and repotted. What- 
ever be the reason, contact with the pot either around 
the sides or in the shape of broken crocks at the bottom 
will undoubtedly hasten the formation of roots, as may 
be often seen in turning out a pot of cuttings, when those 
on the outside that are in contact with the pot will be 
rooted, and should one be longer than the others and 
rest on a broken crock, the chances are that it will be 
struck as well as the others, while the bulk of those in 
the center of the pot will not have reached that stage. 

In putting in rhododendron cuttings, the best are 
furnished by the shoots of the current season, and 
when they are not more than 4 in. long the entire shoot 
ean be taken as a cutting, being separated just at its 
base where it starts from the older wood. Should the 
shoot, however, be much longer than this it may be 
shortened, for in most cases the season’s growth con- 
sists of a shoot with a quantity of leaves on the upper 
portion and a considerable amount of bare stem below. 
Therefore, should a long shoot be separated at its base 
and put inasacutting, when struck it would be at 
best a leggy plant, and however it might be pinched 
back, it would not break from the lower portion of the 
stem. In fashioning off the base of a cutting, it is far 
better to do so by means of a sloping cut, as there is 
then a larger surface for the production of roots. I have 
frequently made use of crocks and charcoal for cuttings 
that were difficult to root, having among other things 
struck some of the Cape silver tree (Leucodendron ar- 
genteum) in this way, and it is by no means an easy 
subject to strike.—7Z., The Garden. 

SR eT Sg TR eT 

Ir is claimed that a wild grapevine growing near the 
bank of the Sawhatchee Creek, near Blakely, Ga., is 
the largest known. It is twelve inches in diameter. 
There is a grapevine that would give it a close rub on 
a point in the St. John’s River, near Tocoi, Fla. It 
grows between the roots and twines among the 
branches of a live oak, the trunk of which measures 
eight yards in circumference. 


Fresruary, 1888. 
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(CounTRY GENTLEMAN.] 
THE ADORNMENT OF HIGHWAYS. 
The proverbial unattractiveness of country highways 
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the center of the highway, yet the curve itself has no 
beauty if the planting is not properly done. 
People commonly overestimate thelength of a gently 


isa matter of serious consequence to farmers. There curved drive as compared with a straight one. Mr. 
is no reason why they should be so barren and forbid- | Potter writes again as follows: 


ding other than the lack of interest in improvement | 
and indifference to the charms of nature on the part of | 
adjoining landowners. Highways admit of adornment 
which shall be at the same time inexpensive and at- | 
tractive Many of the principles of Jandseape garden- 
ing can be applied to them. But here, as elsewhere, 
there must be appreciation of nature before any adorn- 
ment can give pleasure to the beholder. It is strictly 
true that the most of landscape gardening lies under a 
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Fig. 1. 


man’s hat. The man who sees no beauty in wild 
nature can see none in gardens. His eye may be ar- 
rested by a gaudy display of colors or by a tree fantas- 
tically trimmed, while yet there is no response to the 
principles of true beauty. There is a depth of mean- 
ing, of expression, in nature which is independent of 
mere form and color. Many self-styled landscape gar- 
deners are responsible for hiding the very soul of the 
art which they profess to cultivate. They confound 
intricate designs of foliage, plants, and other works of 
mere manual skill and fashion with landscape garden- 
ing. Such men have not received the first perception 
of the beauty which resides in landscape. To adorn, 
as I use the term here, has no reference to the mere 
cultivation of flowers and other plants. It refers rather 
to the improvement of natural scenery. 

To the landscape gardener the most conspicuous 
fault of the ordinary highway is its straightness. 
Straight walks and drives can never give that pleasing 
variety of scene which comes almost unavoidably from 
those which are curved. Theleading feature which a 
straight highway presents is an almost endless stretch 
of bare and glaring soil. To one accustomed to admire 
scenery, this stretch of roadway is often painful. Even 
those who have little appreciation of nature must feel 
an indefinite sense of relief and pleasure when they 
come upon a bit of verdant road which curves along a 
stream or winds about a lake or hill. Yet the high- 
way is made for use, and the landscape gardener has 
learned that the useful must be made the beautiful. 
Utility is of first importance. Straight highways are, 

‘therefore, to be maintained. Yet there may be, and 
should be. exceptions to this rule. An extreme and 
persistent desire to make every highway straight 
throughout its whole length is to be discouraged. It 
is often less expensive and better to go round a small 
steep hill than to drive over it—the distance may be no 
greater, and the traveling will be easier. Certainly, as 
a rule, the landscape will be better. Itis often better 
to skirt a ravine or river than to bridge it. Mr. Potter, 
in his excellent book on ‘‘ Tbe Road and the Roadside,”* 
speaks as follows on this important subject : 

‘But, in any event, in road making mere straight- 
ness should always yield to a level grade, even if there- 
by the distance is greatly increased, for on a good 
grade a horse can draw rapidly and easily a load which 
it would be impossible for him to draw on a steep grade. 
It isan accepted maxim by road engineers that the 
horizontal length of a road may be advantageously in- 
creased, to avoid an ascent, by at least twenty times 
the perpendicular height which is to be thus saved ; 
that is, to escape a hill a hundred feet high, it would 
be proper for the road to make such a circuit as would 
inerease its length two thousand feet.” 

In many cases the driveway may be made to curve, 














Fig. 2. 


although the highway fences are straight. In this 
Way a curve can often be introduced which shall be 
sufficient for all purposes of landscape gardening. 
Such a series of slight curves is represented by the 
otted lines in Fig. 1, the continuous lines representing 
efences. The shaded portions represent groups of trees 
nd bushes. Such curves occur in very many highways, 


: 


‘* Moreover, we are told by competent engineers that 
the difference in length between a straight and aslight- 
ly curved road is very small. Thus, if a road between 
two places ten miles apart was made to curve so that 
the eye could nowhere see further than a quarter of a 
mnile of it at once, its length would exceed that of a 
perfectly straigaot road between the same points by 
only about one hundred and fifty yards.” 

The sides of rough and broken highways should be 
graded where thick planting of trees and shrubs is not 
to be made, so as to allow a mowing machine to pass 
over them. The sides should not be leveled to any 
definite grade, as such grade would be both expensive 
and usually unsightly. The surface should be allowed 
to retain its general bold dips and rises. If a ditch 
must be cut on one or both sides of the driveway, it is 
not often possible to grade so as to allow the use of a 
mowing machine. Yet most ditches are too narrow. A 
ditch with very gently sloping, sodded sides and a sharp, 
peaked bottom is commonly the best for all purposes. 
It is not apt to wash, and it presents a better appear- 
ance than a narrow ditch. It is often advisable to 
make the driveway nearer one side of the highway, so 
as to allow room for a broad ditch on the other side. 
But here, as in the case of a general lay of the high- 
way, the grade should not be uniform for any great 
distance. The ditch should vary in width and in direc- 
tion of the sides. This variation need not bea studied 
one, however. The ditch should simply take the most 
convenient shape compatible with the ends in view. 

The roadside in general should be seeded. If the 
highway is pastured, June grass will be best. If the 
sides are to be mowed, timothy may often be sown to 
advantage. The adjoining residents should mow the 
highway once or twice a year. The hay obtained will 
pay well for the trouble, or if the grass is too dusty for 
feed, it may be used for mulch or other purposes. If 
weeds grow close along the driveway, a mowing ma- 





Fig. 3. 


chine should be employed occasionally to cut them 
off. 

The proper planting of highways requires taste and 
study. In general, it may be said that along short 
stretches of straight and level highways, trees may be 
planted in rows and at regular distances, but on 


crooked or uneven highways the planting should be) 


largely in groups. Rows of trees always give the best 
effect if but one species and one age be represented. A 
row is always formal, and any irregularity in it spoils 
much of its beauty. The difficulty in rearing many 
trees of similar habit and size is the leading objection 
to rows for level and straight roadsides. The introduce- 
tion of groups allows of great variety in planting. 
Many kinds and sizes of plants may be used, and the 
form of the group may be varied to suit any cireum- 
stance. Good groups are never formal or monotonous. 
They are natural. Bushes should be much employed, 
especially for the lower places or the borders of groups, 
while high trees should be planted on the eminences. 
This arrangement exaggerates the appearance of un- 
evenness of the surface, and, therefore, heightens the 
effect by increasing variety. These groups must neces- 
sarily be long and narrow in most cases. If the adjoin- 
ing land is inarable, however, they may often extend 
beyond the limits of the highway. If pastures join 
the roadside, trees may be planted on their borders 
and afford a grateful shade for live stock. In the 
vicinity of the residence, groups may often be ex- 
tended into the grounds to good effect, to serve asa 
part of the private planting. Yet a long and very 
slender group, confined wholly within the highway, 
may be made attractive. Some of the natural groups 
which spring up in fence rows are very handsome and 
inay serve as models. A group ten feet wide may be 
composed largely of small growing trees and shrubs. 
If it is very long, say seven or eight rods, a few large 
growing trees, as maples and elms, may be introduced, 


tirely independent of any plan. The traveler natu-| especially if the land lying adjacent to the highway 


rally follows the best portion of the highway. A slight|pears no trees. An isolated group may be planted 
urn in one direction or the other may in this way serve | more thickly than one which stands against an orchard 
nvenience as wellas beauty. Such curves are often (or other body of trees. Groups of bushes are especial- 
great convenience in the descent of a hill. It is by |ly in place along watercourses, and they may often en- 


o means necessary that the driy 
* See Country Gentleman, 











ay always follow | eroach close upon the driveway with good effect. In 


fact, some of the most attractive highways are those 





whose sides have been allowed to grow up to bushes. 
They are less dusty and much cooler in summer, and 
warmer in winter, than the ordinary so-called ‘‘im- 
proved” highway. Many highways are robbed of all 
their beauty by the overscrupulous desire to mow 
bushes and cut away the brush. In most eases these 
roadsides will grow up to weeds, which will.be posi- 
tively unsightly. Intelligent people should see that a 
person who is likely to have the common spasmodic 








relish for improvement, alternating with long periods 
of slovenly neglect, is not elected pathmaster. 

The most conspicuous groups should be upon the 
lowest and highest areas, along the bends and curves 
in the road, and at angles, forks, and corners. If near 
the curves or angles, they should be so placed as to 
hide the road in advance. This is illustrated in Fig. 1. 
The traveler on this road cannot see much of the high- 
way directly ahead of him, neither can he look across 
the curves and see the road at points beyond the 
groups. His eye is arrested by pleasant views and 
restful plantings. The planting of an angle is repre- 
sented in Fig. 2, and two angles and a fork in Fig. 3. 
In the case of the sharp bends or forks, the groups 
often extend into the adjoining fields, as long corners 
cannot be easily tilled. Four corners can be variously 
planted. It is sometimes possible to plant on each 
angle, as in Fig. 4, though in most cases this is neither 
feasible nor desirable. Here, as everywhere, the 
nature of the planting must be governed largely by 
the views to be had of the surrounding country. Fig. 
5 represents good planting at the right-angled junction 
of a country road with another and more important 
one. Not only are the two corrers planted, but a 
group is located along the main ro-4 just opposite the 
entrance of the other. In this position the group 
marks a fitting termination for the minor road. The 
travel on most minor roads at such junctions veers so 
farto the sides that a triangular piece is left between 
the three driveways, usually ten to fifteen feet long on 
each side. Whensuch an untraveled space occurs, it 
should be made to bear a group of small trees or 
bushes. L. H: BAILEY, JR. Laat 

Michigan Agricultural College. oS 

___ ig o> —_ eee 
Stiffness in Girders, — ; 

In designing girders, particularly those of the lattice 
form, care should be taken not to confound the two 
elements of stiffness and strength. The absolute 
strength of a girder may be accurately determined by 
pure theory, but it is only practice and experience 
which can correctly guide us in employing such forms 
ofiron as will supply along with the requisite strength 
a very considerable amount also of rigidity. We 
should design, principally, with an eye to the strength 
of the structure, and add or modify according as May 
be necessary for the stiffness ; or, what amounts to’ the 
same, we should design chiefly as if for a uniform load 








Fig. 5. 


at rest, and then modify the design on the supposition 
that the load is movable and variable. No portion of 
material in a girder acting solely the part of a stiffen- 
ing piece can be considered as an inherent portion of 
its absolute strength. It only adds to its strength in- 
somucn as it prevents the calling into play of uncertain 
and varying forces (other than those provided for by 
theory), and which, if not resisted, would endanger 
the stability of the structure. It has been men- 
tioned before that no mere stiffening iron can be in- 
cluded in the calculations respecting the strength of a 
girder, and it should be kept in mind that a girder 
may be very strong and yet very insecure, while again 
it may be very rigid and yet very weak.—Z’. Cargill. 
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VILLA ON THE SQUARE OF THE BOIS DE BOULOGNE, 
IN PARIS, 

The specifications called for the residence of a pri- 
vate gentleman who desired to have his entire set of 
apartments on the same floor with the reception rooms, 
to avoid the necessity of going up and down stairs. 

The ground put at the disposal of the architect was 
of the form of an irregular trapezium, with the smallest 
exposure on the principal facade. How successfully 
Mr. Sauvestre, the architect, has solved the difficult 
problem may be judged by a study of the plans, and 
the style of construction success- 
fully combines the picturesque with 
the practical. 

The building comprises a base- 
ment reserved for the uses of the 
servants ; the first floor comprising 
large reception room and the pri- 
vate apartments of the owner, con- 
sisting of a bed chamber, study, 
salon, dining room, ete., staircases 
and hallways. The second story is 
~ given up to guest chambers. 

The heights of the ceilings of the 
various apartments on the first floor 
vary with the use to which they 
are put, and each is treated to a 
different style of decoration. Thus 
the dining room, which is Flemish 
in decoration, is 14 feet in height, 
the study (renaissance) 16 feet high, 
while the grand salon is 20 feet high. 

The grand staircase is treated in 
the style of Louis XIII., and is 
lighted by a domed skylight. We 
give two perspective views of the 
building, so as to give a good idea 
of the effect and arrangement of 
the angle of the extension at the 
left of the entrance. The total ex- 
pense of construction was 230,000 
franes, or about $46,000.—ZLa WSe- 
maine des Constructeurs. 

—_———__ #4 e -—___ 
The Temple of Soleb, Ethiopia. 

The temple of Soleb affords the 
lightest specimen I have seen of 
Ethiopian or Egyptian architecture. 
The sandstone of which most of the 
columns are composed is beauti- 
fully streaked with red, which gives 
them from a little distance a rich 
and glowing tint. The side and 
posterior walls have almost entirely disappeared, and 
the roof (for the adytum has been completely covered) 
has everywhere fallen in, so that there remains no 
ponderous heap of masonry to destroy the effect of eley- 
en beautiful and lofty columns, backed by the moun- 
tains of the desert or by the clear blue horizon. We 

were no longer contemplating a gloomy edifice, where 
heaviness is substituted for dignity, height for sub- 
limity, and size for grandeur ; no longer measuring a 
pyramidal mass of stonework, climbing up to heaven 
in defiance of taste and of nature’ We seemed to beat 
Segesta, at Phigalea, or at Sunium, where lightness and 
color and elegance of proportion, contrasted with the 
gigantic scenery about them, make the beauty of the 
buildings more lovely and their durability more won- 
derful. ‘There is no attempt in them to imitate or rival 
the sublimity that surrounds them. They are content 
to be the masterpieces of art, and therefore they and 








FIRST FLOOR. 


1. Entrance, 2. Vestibule, 
Staircase. 6. Dining room. 
Dressing room, 10. Toilet. 
yants’ room, 


8. Salon. 4. Study or office. 5. Grand 
7. Passageway. 8. Bed chamber. 9. 
11, Office, 12. Back stairs. 13. Ser- 
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nature live on good terms together and set off each 
other's beauty. Those works of art that aim at more 
than this, after exhausting treasuries and costing the 
life and happiness of millions, must be satisfied at last 
to be called hillocks.—G. Waddington. 
0 
SNOW HALL OF NATURAL HISTORY, AT LAWRENCE, 
KANSAS, 

The legislature of the State of Kansas, during its 
biennial session of the year 1885, appropriated fifty 
thousand dollars for the purpose of erecting a natural 





A PARISIAN VILLA. 


history building for the University of Kansas. The 
erection of such a building was rendered imperative by 
the extensive botanical, entomologieal, zoological, and 
geological collections brought together under the 
supervision of Prof. F. H. Snow, whose connection 
with the institution dates from its foundation in the 
year 1866. The building was completed in the autumn 
of 1885, and was formally named and dedicated to 
the purposes for which it was erected on Nov. 16 of that 
year. It has two principal stories, each sixteen feet in 
height, together with a basement and attic so commo- 
dious and well lighted as to make the structure practi- 
cally four stories in height. The building from basement 
floor to attic roof is divided into two portions, partially 
separated from each other by the main entrance hall 
and stairways. The portion tothe west of the entrance 
is devoted to the exhibition of the various cabinets, 
while the opposite portion is assigned to the work of 
instruction. Tne collections belonging to each de- 
partment are upon the same floor with the laboratories 
of that department, easily accessible to both students 
and instructors. The arrangement of the various 
apartments is so well indicated in the accompanying 
plans as to require no verbal description. This ar- 
rangement was suggested by Mr. J. H. Emerton, of 
New Haven, Conn, who furnished the preliminary 
plans which formed the basis upon which the legisla- 
ture was solicited to make the appropriation. Mr. 
Emerton’s outlines were placed in the hands of Archi- 
tect J. G. Haskell, of Topeka, Kan., who completed 
the architectural adaptations in the matters of con- 
struction, light, heat, ventilation, and exterior style in 
a successful and satisfactory manner. The rooms most 
naturally grouped themselves so as to form a rectangu- 
lar building ; but, for the purpose of increasing the 
volume of light and also improving the architectural 
effect, their form was somewhat changed. | 

The building is most admirably lighted ; the volume 
being so great that ona cloudy day the occupants of 
laboratories need not seek proximity to the windows 
for microscopical work, and the museum halls may 
have cases arranged in any desired relation. The 
large museum rooms are lighted on three sides, and 
necessarily have one side not lighted. To prevent this 
from being a dark side a plate glass window, eight 
feet wide and eleven feet high, opposite the center of 
the unlighted wail, was added to the ordinary means 
of lighting. and has the effect of giving uniformity of 
volume throughout the entire space. 

The exterior is in the Romanesque style, with rock. 














face ashlar and cut stone dressings, the stone being 
from the well known Cottonwood quarries of Kansas. 
The main approach is by a broad flight of buttressed 
stone steps under a handsomely decorated portico, the 
decorations being suggestive of the uses of the build- 
ing. Numerous stone panels are provided about the 
building, which may, if desired, be utilized for illustra- 
tions of natural history subjects cut in bass relief. 

The construction of the building is nearly fire proof. 
All bearing girders are of iron, and all floors are dead- 
ened with mortar on corrugated iron laid between the 
joists. All partitions are non-com- 
bustible, all lathing is of wire cloth, 
the roof is covered with slate and 
dressed with iron cornices, ridge 
and hip rolls. All interior finish is 
polished hardwood, so that little 
material is presented to feed com- 
bustion. 

Heating is by steam, the ‘‘indi- 
rect” method being employed to 
furnish the rooms with warm fresh 
air, and the ‘‘ direct” method for 
securing proper temperature. 

Fresh air is introduced into the 
building by means of a ‘‘ plenum” 
extending under the entire building, 
and connecting with the outer air 
by arched openings and areas. Ven- 
tilation is accomplished by means 
of large flues leading from near floor 
and celling of all rooms to a large 
iron chamber in the attic, in which 
sufficient radiation is located to in- 
sure a successful movement of the 
foul air through a ventilating cupola 
to the exterior. 

The construction of the building 
was by contract with McFarland & 
Son, of Lawrence, and the comple- 
tion was accomplished within the 
prescribed appropriation, and with- 
out ‘‘ extras.” 

We are indebted to Science for 
our illustrations and the above par- 


ticulars. 
+ 4 


The Architect of Rome, 


The social and political reform of 
Augustus had its material counter- 
part in the construction or renova- 
tion of the public buildings of 
Rome. The restorer of the com- 
monwealth was also the architect of the city. The 
well-known epigram, in which Augustus boasted that 
he had found Rome brick and left it marble, is justified 
by the businesslike details of his achievements in 
masonry, still Jegible in the inscription of Ancyra. 
The Augustan edifice which stands first in order in 
this catalogue is the Curia, called, after his adoptive 
father, the Curia Julia. Near the Curia stood the 
Chaleidicum, which Mommsen confidently declares 
to have been a temple sacred to Minerva Chaleidice, 
though this is by no means the universal] opinion. On 
the Palatine, where Augustus was born, stood the 
imperial residence, constructed soon after his famous 
victory. In the same patrician locality rose the temple 
of Apollo, the radiant god who had been his champion 
in the great fight against Antony, and had veiled his 
face in horror at the fall of his father, the murdered 
Julius. This temple was celebrated for its magnificence. 





SECOND FLOOR, 


14. Grand staircase. 15. Passage. 16. Bed room. 17. Dressing room, 
18. Bed room. 19. Bedroom. 20. Dressing room, 21. Toilet cham. 
ber, 22%. Servants’ stairs. 23. Bed room. 24 and 25. Servants’ rooms 
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To the portico which encireled it, Propertius, in a ‘and blackened images of the gods, or that Virgil beheld 


dainty little poem, applies the epithet golden. The 
columns, more than fifty in number, were of African 
marble. Between them stood the statues of the 
daughter of Danaus and that of the father of the 
maiden band with sword unsheathed. Here, too, was 


a statue of Apollo playing ona lyre, while around the | 


altar, vivid as reality, stood the seulptured oxen of 
Myron. In the interior was another statue of Apollo, 
between that of his mother Latina and that of his 
sister Diana, the work of Scopas, Cephisodorus, and 
Timotheus. The temple itself, of Parian marble, rose 
dazzlingly white, as in the verse of Virgil. The gates 
were of ivory, blossoming with storied life. Over the 
pediment might be seen the chariot of the sun. Adjoin- 
ing the temple was a valuable library, stored with the 
choicest product of the intellect of Greece and Rome. 

At the southeastern extremity of the Forum rose, at 
the bidding of Augustus, the shrine of the deified 
Dictator, with its 
front to the Capitol. 
At the entrance of 
the valley of the 
Velabrum stood the 
Lupereal, rebuilt by 
Augustus. Over a 
precipice 80 feet in 
height rose the tem- 
ple of Jupiter Capi- 
tolinus, restored by 
him. On the same 
imposing elevation 
rose two other 
shrines of the Olym- 
pian lord, that of 
Jupiter the Spoil- 
bearer and that of 
Jupiter the Thun- 
derer. The latter 
had bells hanging to 
its pediment, and 
was an offering of 
gratitude for a pro- 
vidential preserva- 
tion in a journey. 
When a slave who 
had preceded the 


in the three hundred fanes of his magnificent patron 
‘an immortal attestation of his religious devotion.— 
| W. M. W. Call. 

Worthless ** Fire Proof” Buildings, 

It is a satisfaction to find that the Americans are cer- 
tainly giving lessons to the rest of the world in matters 
of construction, if not of art. Perhaps the art will 
|come later. Not long agoa great fire took place in 
Berlin, totally destroying a structure composed wholly 
of brick and iron, and built with the solidity charac- 
| teristic of German work. The building was a storage 
warehouse for the great Berlin express company, and 
/was about a hundred feet wide and a hundred and 
| fifty feet long, six stories high, with a small courtyard 
inthe center. A heavy brick wall divided it through 
the middle, and the floors were all made with brick 
iarches, turned between iron beams, which rested on 
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emperor’s litter with 





a torch had been 
struck dead by light- 
ning, Augustus him- 
self had escaped un- 
hurt. On the Quiri- 
nal rose the new tem- 
ple of Quirinus, the 
celestial name of 
Father Romulus, who 
was believed to have 
ascended into heay- 
en. On the Aven- 
tine stood the tem- 
ples of Minerva, of 
Juno Regina, and ac- 
cording to Orelli,who 
is followed by 
Mommesen, of Jupiter 
Libertas, the Zeus 
Eleutherios of the 
Greek text. On the 
summit of the Via 
Sacra rose the tem- 
ple of the Lares; the 
Velia was beautified 
by that of the Pen- 
ates: On the hill 
which he had select- 
ed as a site for his 
own residence Au- 
gustus erected the 
temple of Juventus, 
or Youth, and that of 
Cybele, the Great Mother. In the Circus Maximus he re- 
built the Pulvinar, on which reclined the images of dei- 
ty, and where the imperial family sat as spectators of the 
public games. In the Campus Martius he reconstructed 
the stone theater formerly errected by Pompey, frag- 
ments of which, it is said, are still recognizable on the 
Palazzo Pio and the adjacent edifices. Behind the 
Curia Julia stood the Julian Forum, which the great 
uncle had commenced and the great nephew finished. 
Adjoining the Julian Forum was that of Augustus, one 
of the finest of his public works. Near itrose the mag- 
nificent temple of its presiding deity, Mars the Avenger, 
who thus for the first time was admitted as a resident 
into the city,in recognition of the distinguished 
service he had rendered in exacting an appropriate 
retribution from the murderers of Cesar. To enume- 
rate all the architectural exploits of Augustus is impos- 
sible. In his sixth consulship alone this indefatigable 
worker built or restored no fewer than eighty-two tem- 
ples. No wonder that Livy celebrated him as tem- 
plorum omnium conditor ac restitutor, that Horace 
complimented him as the renovator of the fallen shrines 
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sooner had the nearest bales become kindled than the 
iron beams over them, quickly heated by the flames, 
expanded, violently wrenching the girders, and in many 
eases breaking off the capitals of the columns. In this 
effort the beams then:selves were bent and twisted, let- 
ting the brick floor arches fall ; and so quickly did this 
effect occur that many of the floor arches had fallen 
out before the engines arrived, five minutes from the 
setting of the fire. 

The collapse of the arches not only opened a passage 
upward for the flames, but piled broken eases, torn 
cloth, and other combustibles,.in the best condition for 
speedy kindling, upon the blazing goods beneath, and 
the west half of the structure, in which the fire first 
caught, was soon a mass of flames. The eastern half 
was cut off by means of the iron doors, all of which had 
been duly closed, but these soon became red hot from 
the action of the fire behind them, and in that way set 
fire to goods lying against them, and they also soon 
warped enough to let 
the flames through, 
and hasten the effect, 
so that in one hour 
from the first alarm 
little remained of the 
western half of the 
building but the tot- 
tering outside walls, 
a large portion of 
which had already 
fallen, while the 
three upper stories 
of the eastern half, 
notwithstanding the 
brick partition wall 
and the iron doors, 
were totally destroy- 
ed, and the lower 
stories nearly ruined 
by the fall of the 
upper floor arches. 

On examining the 
place after the fire, 
it was found that out 
of one hundred eol- 
umns which origin- 
ally held the floors, 
thirty-eight had been 
thrown completely 
out of their places, 
while _ thirty-four 
more, although they 














the walls and on ranges of iron girders supported by 
castiron columns. The doors in the partition wall were 
of plate iron. 

We have learned by experience the vulnerable points 
of such a structure, but to the Germans, unaccustomed 
to destructive fires, it must have seemed as fire proof as 
it would have to us thirty years ago. Five months 
after the building was substantially completed, one or 
two temporary openings were made in the third story 
floor, for the purpose of finishing some part of the work, 
and while these were still open an accident occurred, 
by which fire was set to some goods stored in the third 
story. The flaming brands immediately fell through 
the holes in the floor, setting fire to the goods in the 
next story below, which were mostly cotton and woolen 
materials, and although the fire engines arrived in five 
minutes after the fire started, they were too late to be 
of any service. 

Five minutes seems a short time for a fire starting in 
a little bundle of dry goods to accomplish the destruc- 
tion of a huge building, in the construction of which 
there was not a trace of inflammable material ; but no 
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remained standing, 
were so broken or 
bent as to be useless, 
the only ones still fit 
for service being 
those in thelower 
stories of the eustern 
half of the building. 
The girders were 
formed of iron 
beams, eighteen 
inches deep, and 
these were in some 
places twisted like 
corkserews by the 
strain which they 
had undergone. Au 
expert commission 
was immediately ap- 
pointed to study into 
the causes of the fire, 
and made a report 
expressing the opin 
ion that no building 
could henceforth be 
considered fire proof 
unless the flanges of 
iron beams, and all 
portions of iron col- 
umns, were ‘covered by some non-conducting materi- 
al,” as ‘Sis now commonly done in such structures in 
the great cities of the United States of America,”— 
Amer. Architect. 
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Compound for Patching Stone, 

The restoration of some of the most important stone 
structures in Paris has been mainly accomplished by 
means of a metallic cement invented by Professor 
Brune. It consists of a powder and a liquid, the first 
composed of two parts by weight of oxide of zine, two 
of crushed limestone of a hard nature, and one of 
crushed grit, the whole intimately mixed and ground, 
ocher in suitable proportions being added as a coloring 
matter. The liquid employed consists of a saturated 
solution of zine in commercial hydrochloric acid, to 
which is added a part by weight of hydrochlorate of 
ammonia, equal to one-sixth that of the dissolved zine, 
and this liquid is diluted with two-thirds of its bulk of 


water. In using the cement, one nd of the powder 
is mixed with ali pinteok the liquid. The 
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for towing it to New York was 700/., exclusive of haw- 
sers. Great care was taken to launch the raft success- 
fully, and forty-five men were employed for six months 
in constructing permanent ways 1,200 feet long, which 
would last for years and serve for a series of rafts. A 
powerful steamer, the Miranda, of 1,500 tons burden, 
was chosen to tow the raft, and had a 15-inch hawser 


We illustrate here what is probably the most vener- 
able piece of furniture in the world, viz.,a ‘ royal 
Egyptian throne, of the above named queen, Hatasu, a 
lady who lived and reigned in the Nile Valley some 
1,600 years before Christ and. 29 years before Moses.” 
The throne, or rather the remains of it—as what is left 
isin a dilapidated condition, and has 
to be secured with brass bands—is 
made of what appears to be lignum- 
vite, is of a dark color, like the cocus- 
wood, and is inlaid over all the carved 
portions with gold plates. The two 
sacred serpents, shown on the two up- 
rights at the back, however, are not 
treated so, but, as our detail illus- 
trates, with little silver rings sunk all 
over them—probably a conventional 
rendering of snake-skin. This interest- 
ing throne chair is in the upper gallery 
of the Egyptian Court, and has just 
been presented to the British Museum 
by a gentleman in Cheshire.—Buwild- 
tng News. 

a 
| THE GIGANTIC LUMBER RAFT. 

Considerable difficulty has been al- 
ways experienced in the transportation 
of the largest and longest logs from 
Nova Seotia to the various towns in 
the United States. Vessels trading to 
Nova Scotia could carry none exceed- 
ing 65 feet, and those of greater length 
were brought by rail—an expensive 
method, as three or four cars were 
needed to carry one log. Consequently 
Mr. James D. Leary, of New York, 
determined to try the experiment of 
having a monster raft constructed, and 
towed from Port Joggins to New York. 
The raft wes duly launched on Novem- 
ber 15 at Two Rivers, Nova Scotia, 
and was composed of 25,000 sticks of 
spruce and pine timber, from 35 to 95 feetin length, | which was fastened to the center chain, which ran the 
and a great quantity of beech, birch, and maple tim-| whole length of the raft, and two 10-inch hawsers pass- 
ber, making a total of 4,500,000 feet. The dimensions | ing on either side. The tow was 1,000 feet astern of the 
of the raft were 585 feet in length, 62 in width, and 37/| steamer. The start was made on November 39, and 
in depth, and it was built after a new patented | for some days all went on very weil, but on December 
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method, and with tapering ends. The whole mass 
was carefully bound together with strong chains 
to keep the timber from spreading out, working 
apart, or drifting back when being towed. The 
building was the result of several years’ planning and 
experiments. Thecostof the raft when launched and 
ready to tow was about 6,400/. (the value together 
with the timber being 30,000/.), and the contract price 


se a violent gale caused the hawsers to part about 
forty-five miles off Nantucket Island, and the steamer 
completely lost sight of the raft. As, however, it 
was presumably drifting in the direct road for ocea- 
nic steamers, the United States government sent 
a steamer, the Enterprise, to search for the dan- 
gerous derelict. The raft, however, appears to have 
broken up, as portions were found 350 miles 8.8. W. 
























































of Sandy Hook, and 135 miles from the spot where it 
was abandoned. None of the logs continued to be 
lashed together, but floated singly, spreading over a 
wider surface as they traveled with the tide. They 
were not, however, in the track ocean steamers, and 
were regarded as comparatively harmless, the com- 
mander of the Enterprise reporting that the logs were 
drifting over an area of 1,000 square 
miles, being from a quarter to half a 
mile apart. This optimist opinion is 
not shared by other sea captains, who 
consider that a vessel striking one of 
these huge logs might suffer consider- 
able damage.—London Graphic. 
= -- -0- @ — 
Other Timber Rafts, 

In an article entitled ‘‘The Nova 
Scotia Raft and Its Progenitors,” the 
Timber Trades Journal refers, in the 
following interesting manner, to early 
large timber rafts : 

In 1792 a raft containing about 1,000 
tons of timber was built at Swan Is- 
land, in the Kennebec, by Dr. Tupper, 
a somewhat noted eccentric character. 
It was made by treenailing square tim- 
ber together in the form of a ship’s 
hull, and was ship rigged, the intention 
being to send her across to England. 
At that time no manufactured lumber 
was admitted to the ports of Great 
Britain ; hence the timber in the raft 
was simply squared with the ax, to 
make it stow well. The ship or raft 
lay at Bath for some time, it being 
difficult to get men to go in her. She 
finally went to sea, however, carrying 
a small vessel on her deck ; but off the 
Labrador coast her crew became fright- 
ened by bad weather, and abandoned 
her. She was afterward boarded by 
men from a passing vessel and found 
to be in good order, and it was sus- 
pected that she was deserted without sufficient cause. 

Two other similar attempts were made from the 
Kennebec, and both vessels went safely across, but 
foundered on the English coast, under the same suspi- 
cions of fraud as in the ease of the Tupper ship. In 1825 
the ship Baron of Renfrew was lauuched at Quebec, 
having made a previous unsuccessful attempt, when 
stopped on her way, owing to the grease being consum- 
ed by fire from friction. She was towed down to the 
Island of Orleans and anchored. Her dimensions are 
given as follows: Length, 309 feet; breadth, 60 feet; 
depth, 38 feet internally and 57 externally ; tonnage, 
5,888 tons ; draught when launched, 24 feet ; cargo on 
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board when launched, 4,000 tons of timber. She was 
ship rigged, with four masts, and was perfectly flat 
bottom, with a keel of about 12 inches, wall-sided, 
sharp forward and rather lean aft, and looked more 
like a block of buildings than a ship. She sailed in 
August, 1825, drawing 36 feet of water, in command of 
a Scotchman, a balf-pay lieutenant in the British navy. 
October 27 the Baron of Renfrew drove on shore on 
the coast of France, near Calais, and went to pieces. 
—_—_—_—_—__—_—_—_0+0+——____—__ 
THE E. N. GATES SYSTEM OF HOT WATER HEATING. 
We present in this issue an illustration of the Gates 
system of heating, one that is of much interest, as well 


on account of its novelty as of its extensive range of | 


adaptability to large and smail establishments. 
elements of safety and economical appli- 
eation of heat, it presents an important 
advance. 

The water is heated in tubes, a nest of 
which forms the boiler. Three inch steam 
pipe is adopted for this part of the sys- 
tem. It is cut to a uniform length of 
eight and one-half feet, for ordinary house 
heating, and the lengths are connected, 
side by side, in nests of any desired ca- 
pacity. The number of such pipes may 
vary from five to eleven, or more. These 
are supported in a horizontal position in 
a brick chamber. The whole is sur- 
rounded by an air jacket to prevent loss 
of heat, while a thick bed of sand is used 
on the top for the same purpose. Within the chamber 
the grate is placed. It is extra heavy and of the rock- 
ing type. Fire brick, 44% inches in thickness, are used 
to line the heating chamber. This arrangement secures 
the best results. As no water surface comes in direct 
contact with the fire, as in the ordinary type of boiler, 
the fire will “‘ keep” for many hours. 

From one end of the nest of tubes the hot water pipes 
for the radiators rise and supply them with hot water. 
From the radiators the return pipes descend and are 
earried to a mixing or equalization chamber. In this 
the water from all the radiators mingles before it re- 
turns to the boiler. It enters at the ends of the tubes 
opposite to the point of delivery. The effect of this is 
that a constant temperature of the return water is se- 
cured, otherwise at one moment comparatively hot 
water from one radiator would enter the boiler, follow- 
ed, perhaps, by a current many degrees cooler from 
another. ‘his feature conduces to the even and eco- 
nomical working of the boiler, and prevents all shocks 
and strains due to uneven temperature. 

In order to still further increase the economy of fuel, 
the principal of recuperation is introduced. The hot 
gases from the furnace, instead of at once passing up 
the chimney, after doing their work in heating the 
boiler, come in contact with the inlet tubes. Around 
these they circulate, and warm the incoming water be 
fore it enters the boilers. The waste products of com- 
bustion are only delivered to the chimney when they 
have exhausted much of their otherwise waste heat in 
thus warming the feed water. The strains produced 
by the admission of cold water into a boiler filled 
with hot water are universally recognized as destruc- 
tive. 

The Gates boiler being of the tubular type is almost 
indestructible, and is free from liability to injury even 
from su ;h strains. But none the less will the feature 
of good practice be discernible in the hot water feed. 


In the | mit water to flow. 












This is a most important innovation. The condition An Agate Forest in Arizena, 

of the water supply can be seen at aglance without) When Geronimo led the frontiersmen such a lively 
the necessity of ascending four or five flights of stairs. | chase in Arizona, he ran better than he knew. In the 
If, through carelessness on the part of the attendant, pursuit the heart of the Apache country was invaded. 
the water should overflow, the leakage will take place | It was in one of these go as-you-please chases that a 
in the cellar, under which there are no ceilingsto be cowboy named Adams found himself in the remote and 
ruined by its escape. before undiscovered petrified forests of Arizona. As 

A valve of minute opening is introduced in the sys-! soon as he was able he made his way back and straight 
tem that allows enough circulation to take place | to the Governor of Arizona to tell him of the wonders 
through the radiators when they are shut off to pre-| he had found. His story was laughed at. 
vent them from freezing. The air valves on the radi-| ‘Very well,” said the cowboy. ‘If my story is not 
ators are of such construction that they can only be | true, I’ll bear all the expenses of the journey there and 
opened by a key.. This precludes the possibility of un-| back.” 
authorized persons manipulating the valve so as to per-| The story was true, and here, prone in the depths of 
l the lava desert, the governor saw the remains of a 
forest changed into brilliant-hued, trans- 
lucent agate, held in form by the petri- 
fied bark, every ridge and knot perfectly 
translated. Such a sight never before 
greeted the eyes of man. The largest 
block of agate then known was but thir- 
teen inches across. The governor hast- 
ened Lack. The territory was quickly 
appropriated under the ‘‘placer act” 
Being on railroad lands, a separate con- 
tract was made with the company grant- 
ing removal of the trees within five years. 

Some specimens were sent to Tiffany & 
Co., and the representatives of the dazed 
and dazzled company, helpless in the 
face of what they believed were pro- 
spective millions, came on for advice. 

“The blocks are valueless, unless you can work them, 
for this is no child’s play. There is but one firm in the 
United States can do it, if they can. That firm is the 
owner of the jasper works at Sioux City.” 

To the jasper-working firm they applied. The rep- 
resentative of the firm said: ‘‘ We will spend $5,000 
in the endeavor to saw across these agate logs five table 
tops and polish them. If we fail, we will bear all the 
cost, but if we succeed, give us one-third interest and 
half the control.” 

These were considered hard terms, but who knew of 
any precedents that could regulate the control of a 
forest turned into flamboyant stone? The owners 
yielded. The five table tops were successfully cut, and 
work on the spot was soon in progress. 

There has been on exhibition at Tiffany & Co.’s some 
of these specimens, unparalleled in size and in the 
brillianey of the color. Petrified wood is the popular 
name. In fact, the wood has been disintegrated by 
water bearing agate deposit, which has replaced the 
wood, atom for atom, assuming all its vagaries and 
forms, but illuminating them with resplendent colors. 

Mr. James E. Drake, formerly known on the Produce 
Exchange here, is now in town. He says among the 
other wonders of this region, the isolation of which is 
something terrible, are the Aztec remains that are cut 
in the sandstone. They are among the most interest- 
ing of all the Western country, on. of them resembling” ‘ 
the sphinx. It is the intention of the syndicdie, when 
their own work is further along, to build a braneh rail 
road that shall bring these curious sights within the 
reach of tourists. 
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GATES’ IMPROVED HOT WATER HEATER. 


The above summarizes the general points of the 
system, and, with the engraving. makes its leading fea- 
tures clear. For further information the patentee 
may be corresponded with. His addressis E. N. Gates, 
Fitchburg, Mass. Fuller particulars than we have 
space for will be furnished by him. 

er oe 
To Braze Brass to Copper. 

Plumbers mav find this formula for brazing brass to 
copper useful. It is taken from a foreign exchange. 
‘‘The solder which unites the two metals must be soft 
brass, which will melt much easier than the brass which 
is to be joined to the copper, otherwise the work would 
melt at the same time as the solder. The edges of the 
work must be carefully cleaned, and then the parts 
brought together into their proper place and secured 
with iron wire. The flux to be used is borax, rubbed 
up in water until itislikea thick cream. The solder, 
which may be in the form of beads, strips, or wire, is | 
next distributed along the joint. The amount of heat 
and the method of applying it depend entirely upon 
the size of the work to be done. Ifthe work is small, 
the blowpipe is by far the most convenient and safest, 
because if the heat is too great, there is danger that the 
brass part of the work will be melted. The heat is to be 
applied until the solder melts. As soon as the solder 
melts or ‘flushes’ the work should be struck, so as to 
jar it just enough to make the solder flow into the 
joint. To find out whether the solder is soft enough 
for the work, a piece may be laid upon a bit of brass 
of the same kind as that of which the work is made, 
and putit in the fire. If the solder melts considerably 
sooner than the brass, it will be safe to use it for the 
work. If, on the other hand, they both melt about the 
same time, a softer solder will be needed. We had 
nearly forgotten to say that the solder can be obtained 
at any of the stores where small tools for machinists 
and metal workers are kept, and we think it can be ob- 
tained in several degrees of hardness. Spel- 
ter solder may also be used for the purpose. 

———_—_>- 0-6 
PRATT’S BLIND OPENER. 

This is a simple device for opening and 
closing blinds and shutters without opening 
the window. 











DRAWING. INSTRUMENTS, 

Among the many pocket cases of drawing instru- 
ments offered the public, the one we illustrate in this 
connection, for sale by G. 8. Woolman, 116 Fulton 
Street, New York, has much to commend it to the use 
of engineers and mechanical draughtsmen. Though 
of comparatively low price, the instruments are of the 
best make, and comprise one pair 314 inch dividers, 
with pen, pencil, needle point, and lengthening bar; 
one pair 344 inch plain dividers and one drawing pen, 























PRATT’S BLIND OPENER. 


The economy in fuel is practically the most important 
point attained by it. 

The radiators in the Gates system are connected by 
4 inch pipes, as these are of ample size. The peculiar 
disposition of boiler and connections insures so posi- 
tive a water current that a full supply of water is cer- 

“tain. Somewhere in the cellar the supply and return 
pipes of each radiator are connected by 4% inch pipes. 
This insures a circulation, whether any of the radia- 
tors are in use or not. If one or two are turned off, the 
heat which they would receive is, if desirable, delivered 
to the others. It is all a question of opening or clos- 
ing the individual radiator valves. Thus the house 
system is aatomatic in one sense. 


he water tank that keeps the system supplied with | & Co., architects, 361 Broadway, New~ York. 
Sgn? lens for the alteration and enlargement or improve- 


w is placed in the cellar. Air pressure is used ¢ 
give it head enough to work against the water pressure. 
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In common with many others, the Millers 
Falls Co., 98 Reade Street, New York, have 
long experimented with these blind openers, 
but in advance of any others have happened 
to strike the right thing, which will do the 
work to everybody’s satisfaction. 

Whatever hinges are on the blinds, they 
are not to be disturbed. A screw eye or 
staple is placed in the middle rail of the 
blind, and a lever working in this staple 
moves the blind either way. This opener locks the 
blind fast at any point where it may be when you let 
go of the crank... They are put on without going out- 
side of the room, and in a very few moments’ time. 
Full directions go with each set. 

The crank and face “plate, which remain inside the 
reom, are highly ornamental, being polished and 
nickel-plated. 

ee 

FULL plans, specifications, and details, ready for the 
builder, of any of the houses illustrated in this pub- 
lication may be had on moderate terms at this office. 
Special plans and specifications for the erection of 
buildings of all grades are also supplied by us. Munn 








POCKET CASE OF DRAWING INSTRUMENTS. 


joint and pin, 414 inches. Mr. Woolman will be pleased 
to mail his large and very fully illustrated catalogue to 
any address on application. 

—_——_ +O Oe 
’ A CERTIFICATE of incorporation has been issued to 
the National Hot Water Heater Co., of Boston, who 
will undertake the manufacture and sale, in the 
United States, of the Spence hot water boilers for 
heating buildings by hot water circulation. These 
heaters have been made and extensively sold through- 
out the Dominion of Canada, by Rogers & King, of 
Montreal. 

James C. King, of Montreal, is president. and Daniel 
Simonds, vice-president and treasurer of the Simonds 
Manufacturing Co., Fitchburg, Mass., is treasurer. 
The offices of the company are at 191 Fort Hill Square, 
Boston. 





ent of buildings are also supplied. 
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THE CORTRIGHT SYSTEM OF METAL PLATE ROOFING. 

We here illustrate this well known system of roofing 
and siding buildings. The first engraving shows the 
Cortright metal tiles as laid upon a roof whose ridge 
is covered with the Cortright roll coping. In laying 
such work, the men begin at the ridge and work down- 
ward. This leaves the sheathing free for attachment 
of scaffold, ete., so that the workmen never walk over 




















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































ROLL RIDGE-COPING, 


or stand upon the finished work, so as to mar or injure 
it. As fast as itis done it forms a complete roof, and 
if a portion only of a roof is covered, no rain can pene- 
trate that part. A concealed tight gutter runs around 
the four sides of each tile. The joint is expansive. 
The Cortright Gothic shingle is shown in the next 
cut, laid upon a roof which is capped with a Cortright 
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GOTHIC PATTERN METAL SHINGLE, WITH 
PLAIN RIDGE-COPING. 


patent plain ridge-coping. The side-lock of this shin- 
gle is claimed to embody great advantages, from the 
point of view of solidity and permanency. As the 
shingles.are laid the side lock is well in view, so that 
the operative cannot make an error or omission in his 
work. The sectional 
views of the lock while 
making and when com- 
plete illustrate its se- 
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Uy yy j/ Vi curity and simplicity. 


Melba lift “The long joint insures 
PROCFSS oF LAYING SHINGLES. accuracy and dispatch. 
FORMING SIDE-LOCK. The lower edge of the 
shingle is straight. No 
offset or projection is 
UI necessary to allow for 

the side lock. This fea- 

ture is secured by leav- 

ing an elevated plat- 
form at the top of each shingle whose height is equal 
to that of the side seams. Upon this the unbent 
smooth edges of the next shingles rest. Hence a close, 
unbroken fit is secured for this all-important part. 

These shingles are made in different sizes, and are 
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SIDE-LOCK FINISHED. 





available for sid- 
ing gables, for or- 
namental bands 
around buildings, 
and for the many 
other places in 
which the architects of the day introduce 
ornamental shingle work. 

The patent ridge-coping is made from 
one piece of metal. Its shape is shown 
in the cut. The shingles are inserted into 
the fold or groove above the nailing 
flange, and cover the heads of the nails. 
This is an important and characteristic 
feature of this coping. 

The valley is made also of one piece of 
metal, and has a double water back. It 
provides for ventilation of metal in the 
valley, thus preventing sweating and cor- 
rosion. 





CORTRIGHT 
VALLEY 
WITH 
TILE 
ATTACHED. 





SECTION OF 
SHINGLE SHOWING 
RAISED PLATFORM. 


Co., Broad and Race Streets, Philadel- 
phia, may be addressed. 








Harmonious Combinations of Colors in Ready Mixed 
Paints, 

We are sure that not a small proportion of our read- 
ers are aware that what is known in some quarters as 
the ‘‘ Colonial” style of decorative house painting is 
coming more and more into vogue for cottages and 
small sized buildings at country resorts and in rural 
neighborhoods. One of the chief characteristics of 
this style is the generally similar colors used about the 
time of the Revolution in the painting of the low frame 
structures so commonly forming the family home at 
that period, and which consists of a light canary yel- 
low for the body of the house, with white for the trim- 
mings and rich dark green for the blinds. The cheer- 
ful and pleasing effect of this combination of colors, 
particularly when the house is surrounded by trees, 
is in striking contrast with that produced by the 
somber dark red or brown which has been quite the 
fashion for some years past for summer houses, and 
which has been taken up by many of the railroads as 
the most proper color for their passenger cars. 

One who has a house to paint, however, and is with- 
out especial experience in the matter of combining 
shades to produce pleasing effects, may very easily err 
in endeavoring to obtain the results desired with these 
or with other colors, unless a professional decorator or 
expert be called in, or the required information can be 
had from some acknowledged authority in such mat- 
ters, Perhaps one of the most effective, as it has cer- 
tainly been one of the simplest, means ever devised 
for disseminating useful ideas in this particular, and 
helping to develop a proper popular conception of the 
most pleasing and harmonious combinations of colors 
for house painting, was hit upon last spring by the old 
New York paint and color house of Chas. M. Childs & 
Co., of No. 225 Pearl Street. In their issue of the sea- 
son’s specimen card of their paints, the firm employed 
anartistic decorator of wide reputation, and presented 
styles of the best and latest colors in combinations of 
three each, each combination suggesting the body, 
trimming, and blinds of a house. Nine combinations 
were thus presented, ‘from which any one having a 
house to paint might select with the assurance that, 
in the judgment of a professional decorator, the most 
attractive results would be obtained. 

We are informed that this plan of exhibiting colors 
has proved a remarkable success, and that people in 
all sections of the country have availed themselves of 
the suggestions thus afforded, with a degree of satisfac- 
tion it would not be possible otherwise to obtain, with- 
out incurring the additional expense of employing a 
professional decorator, which, when called from a large 
city, is very expensive. The firm have, therefore, just 
issued a yet more elaborate and artistic card of colors 
for the present season, embracing twelve different com- 
binations, in which the combinations are made by an 
experienced decorator, some of the effects presented 
being exceedingly tasteful. Those who use the com- 
binations of colors here presented may be sure that they 
will avoid the inharmonious and gaudy effects so often 
the result of a want of taste or the giving of too little 
attention to the selection of colors which will ‘‘ go well 
together.” It really costs no more to paint a house so 
that it will look neat and attractive than it costs to 
paint it so it will be an eyesore to everybody, and the 
card presented by the Messrs. Childs affords an easy 
way whereby the most inexperienced can obtain the 
one end and avoid the other. 

The firm has been established since 1851, and during 
its long business experience has made a solid reputa- 
tion for thorough trustworthiness in its representations 
of paints. “This isa point in regard to which buyers 
generally cannot be too particular, for there are few of 
them comparatively who have the means or the expert 
ability to make a scientific analysis of the composition 
of paints, and it is of the utmost importance, therefore, 
that they should buy of thoroughly reliable houses. A 
very poor paint will often look tolerably well when 
ack path on, but itsoon begins to present a weather- 
beaten and rusty appearance, in great contrast with 
that afforded by a good paint properly put on. Good 
paint is always the cheapest in the end, and when it is 
to be had ready mixed, the best pigments thoroughly 
ground and mixed with the best vehicles, it is a very 
shortsighted policy for any builder or owner to use 
any other article. The greatest care and skill are ex- 
ercised in the preparation of the paints offered by this 
house, and they are guaranteed to be equal in all re- 
spects to any manufactured. They are put up in 
packages of various sizes, from a barrel of fifty gallons 
down to assmalla quantity as one quart, and also in 
cans containing from one to ten pounds. 

The firm also prepare white paint for inside and out- 
side work, and will at all times make any shade desired, 
when ordered in quantities of five gallons or over. 
This is an important consideration, and one that will 
be well received by builders, sinee it practically places 
at their disposal all the skill, experience, material, and 


For further information as to these|machinery of an extensive paint works, and enables 
goods and accessories used in connection | them to experiment with new colors at a moderate ex- 
with them, the Cortright Metal Roofing | pense, and to order new shades of their own selection, 
, with the certainty that their instructions will be faith- 
‘fully followed. 








It would be well for those contemplating building or 
painting this spring to send for one of these cards, 
even if for no other purpose than to have specimens of 
the shades that will be widely used. Further informa- 
tion concerning these paints, prices, ete., may be ob- 
tained by addressing Messrs. Childs & Co., as above. 
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AUXILIARY TOOLS, 

We represent on this page two specimens of tools 
which ean properly be designated as auxiliary tools, in 
that they have their chief value when attached to other 
standard tools, always found in the possession of car- 
penters ; and if so attached, they give to such other 
tools new and important additional uses. 

The rule trammel points consist of three pieces, 
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RULE TRAMMEL POINTS, 


two having movable steel points, while the third con- 
tains a socket for a pencil. These can all be used on 
common folding rules of any width, and may be ad- 
justed for scribing with the end of the rule, for making 
parallel lines, or for striking circles of any diameter. 
The adjustable chisel gauge furnishes wood-work- 
ers with a ready appliance for using an ordinary chisel 





























in turning up a shaving with precision where blind 
nailing is required. After the nail or serew is driven, 
the shaving can be glued down again for finishing pur- 
poses. The Stanley Rule and Level Company, New 
Britain, Conn., manufacture, and hardware dealers 
sell, these tools. 
—_— rr Oe 
ART METAL WORK. 

This cut illustrates one of the many styles of door 
grilles now being made by the Joseph Neumann Co. 
(limited), northwest corner Eleventh and Race Streets, 
Philadelphia, Pa. ; 

First-class houses are now considered incomplete 
without bronze, brass, or iron grilles for the front doors. 

A feature in their use is that they admit air (when 
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SPECIMEN OF FRONT DOOR GRILLE, MADE 
EITHER IN BRONZE, BRASS, OR IRON. 


desired) while the door is fastened, being fitted with 
plate glass, arranged to open and close. 

This firm is making a specialty of this class of work, 
and architects or others interested in the subject will 
do well to correspond with them. They make special- 
ties of church, store, bank, and office railings, lamp 
posts, and brackets, reflectors, metal signs, and bronze 
and brass work of every description.—Bwilding. 
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FW. DEVOE & CO. 


(Established 1852) 


PURE MIXED PAINTS 


We desire to call attention of consumers co the fact 
that we guarantee our ready mixed paints to be made 
only of pure linseed oil and the most permanent pig- 
ments. They are not ** Chemical,” “ Rubber,” “ Patent,” 
or“ Fireproof.” We use no secret or patent method in 
manufacturing them by which benzine and water are 
made to serve the — »0se of pure linseed oil. Sample 
—_, containing 5) canteen shades, sent on applica- 
tion, 


FINE VARNISHES, 
WOOD FILLERS, 
WOOD STAINS. 


ARTISTS’ MATERIALS, 
MATHEMATICAL INSTRUMENTS. 


Catalogues of our different departments to responsible 
parties. 


Scientific Am Architects and Builders Edition. 


erican, 




















DocToR.—What! can’t get out? James, have a Dun- 
ham Paragon Hanger put on that door to-day. 


Send for Price List to 


DUNHAM MANUFC. CO., 
MANUFACTURERS OF 
Patented Specialties in Builders’ 


and Railway Supplies. 
131 Devonshire Street, Boston. 
117 Adams Express Building, Chicago. 
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Are made of the very best English Ground Colors, and contain no benzine, water, or 
creosote. They have been thoroughly tested by some of the best Architects in the country 
during the past three or four years, and the colors are more lasting than any other stain. 
The price is 75 cents a gallon for any color. We would advise Architects to specify Dexter 
Brothers’ English Shingle Stain, and note the number onthe Sample boards. Send for 
Sample Boards of Colors. DEXTER BROTHERS, 55 and 57 Broad Street, Boston, Mass. 


Hardware 
Cor. Fulton and 
William Sts., 
NEW YORK, 


Coffin, Devoe & Co., 
176 Randolph St,, 
CHICAGO. 
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THE GREAT AMERICAN PIPE COVERING 


Guo 
HOTAIR PIPES 


STEAM GAS »»> WATER 
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These coverings beyond question are the best non-conductors of heat known to the scientific world. They 
are easily applied, very durable, and indestructible, Recommended by Engineers and Architects. 


INSULATION OF HEAT. PROTECTION AGAINST FROST. 
FREEDOM FROM RATS, MICE, AND INSECTS. 


Many good Heaters have been condemned and thrown away for not giving asupply of hot air, 
when the fault was in the uncovered pipes in the cellar wasting the heat, which could have been saved 
with J. F. Wood & Co.’s Great American Pipe Covering, 

It sends the heat where wanted. It protects the woodwork near from fire. It is a great saving 
infuel. It prevents water and gas pipes from freezing. It prevents the condensation of steam. Fire 
and water have no effect on them. They do not powder down, char, nor crack. ‘They are cleanly in HH We ‘ i 
application. They are neat and regular inappearance. They are applied to pipes without the use Hi } 1 
of paste or cement of any kind. Send for Catalogue and Price List. H 


Architects, +- Builders, + and + House +. 


Should use our Lead Covered Electrie Con- | 
ductors and Cables (or circuits for Electric Call 
Bells, Annunciators, Electric Gas Lighting, Incan- 
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descent Lighting, or for communication between Residence and 

















Stable, ete., and avoid the vexation and inconvenience of broken, 
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leaky, or grounded circuits. Our Cables are moisture proof and can be em- 
bedded in the plaster walls, while the flat cable is specially adapted for arrang- 
ing along the wainscoting, and staining to match. 
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They are permanent, reliable, and economical. 


standard Underground Cable Co, 





























































































































GENERAL OFFICES: 
No. 708 PENN AVENUE, PITTSBURGH, PA. 


Branch Offices: 


Telephone Building, Cortlandt St., New York. G@. L. Wiley, Manager. 
189 Kast Madison Street, Chicago. F. E, Dehenhardt, Manager. 


MANUFACTURERS OF 
The WARING ANTI-INDUCTION and BUNCHED CABLES, and 
ACHESON COMPOUND CABLE. 


For Telegraph, Telephone, Electric Light and Power, Underground, Submarine, and Aerial. 


Light Leaded Cables (containing one or more conductors) for use in Houses, or 
for connecting Residence and Stable. 


Insulated Line Wire, Underwriters’, Magnet, Annunciator, and Office Wire. 
All Work Guaranteed. ("Send for Illustrated Circular. _ae§ 


omy Combination 
STEAM AND WARM AIR HEATER 


ALIN D TELE 


ECONOMY WARM AIR FURNACES 


ARE PERFECTLY ADAPTED TO 


Warming Churches, Schools, Residences, etc, 
They are Guaranteed Durable and Economical. 


SEND FOR NEw 72 PAGE CATALOGUE, giving full particulars, 
descriptions, and illustrations of 31 different styles and sizes of 
Heating Apparatus. 


Manufactured Solely by the 


J. F. PEASE FURNACE CO., 


Syracuse, N. Y., and Toronto, Ont. 
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Solar Iron Clad. 






































This is a Cast Iron Casing, lined with tin or galvanized iron, to 
prevent direct radiation ot heat in cellar; four loose panels lift out, so 
as to give access to furnace for repairs or renewal, if necessary, with- 
out disturbing the Hot Air Pipes; it has sliding panels for feed door 
and smoke pipe to allow for expansion; it has also a dust flue and flue 
door for Damper. We claim this to be the most complete, durable, 
and convenient cold case made, equal in efficiency to Brick set, with 
much less room required and less expensive, besides the facility tor 
access for repairs, without requiring, as in a brick set, so large a space 
to work in. It is much superior to the ordinary sheet iron casing, 
both for durability and efficiency. It is not necessary to remove the 
casing or Hot Air Pipe to clean out, or repair, or even renew or 
change the heater. 


The Leibrandt & McDowell Stove Go., 


PHILADELPHIA and BALTIMORE. 





The Combination Heater. 


Eastern Agents.—Eanrt B. Cnace & Co., 206 Water St., New York; JoHn DemMAREsT, General 
New England Agent, 112 Portland St., Boston; W. H. FENNER & Co., Providence. 


Western Agents.—ApDKEINS & HOFFMAN, 
PLUMBING Co., 703 Main St., Kansas City, 


77 East Randolph St., Chicago, Ill.; Goss HEATING 
Mo.; ARTHUR A. POND, 35 Washington Ave. South, 
eapolis, Minn.; GAGE & HORTON Mra. Co., 1231 Olive St., St. Louis, Mo, 





Scientific American, Architects and Builders Edition, 


Frspruary, 1888. 








THE ‘‘IDEAL”’ 
PATENT TILE-LINED BATH-TUB. 
Perfection of Cleanliness and Durability. 
SHARPLESS & WATTS, Patentees, 


BAKER BUILDING, 
1524 CHESTNUT ST., PHILADELPHI . 


Send for Illustrated Circular and References. 








Ave., Chicago, and 686 Broadway, N. Y. 


The GREAT 


The GREAT | IGHT 


FRINK’S Patent Reflectors, for Gas 
or Oil, give the most powerful, softest, 
cheapest and best light known for 
Churches, Stores, Show Windows, Banks, 
Theatres, Depots, etc. New and elegant 
designs. Send size of room. Get cir- 
cular and estimate. A liberal discount 
ud tO churches and the trade. Don’t be de- 
=== eclyed by cheap imitations, 

I. P. FRINK, 551 Pearl St., N. Y¥. 


LL. MANASSE, 


IMPORTER AND MANUFACTURER, 









Established 1857, 
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UPPLIES. 
Drawing Tools, Papers, Tapes, 
Chains, Colors, Inks, etc. 
Improved LEVELS for Builders and Tiling. 


Tilustrated Catalogues Sent on Application. 









































189 & 191 La Salle st., | 
CHICAGO, ILL. 
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Machines 
in One. 
For Descriptive Price List write to 
HAND Post cw& Company, FOOT 
POWER MANUFACTURERS, POWER 
MACHINERY. 154 Lake Street, Chicago. MACHINERY, 


TRE: P 




































































CORRUGATED IRON LATH 


M RIGID THAN WIRE IPLE. OPENINGS FOR PLASTER, 
ORE 
THE CINCINNATI CORRUGATING C2 CIN'TIO. 

















GREOSOTE 
FOR SNINGLES, FENCES, CLAPBOARDS etc. 
0¢ &75¢PERCALL. VERY DURABLE «°° ARTISTIC. 


C COLOR, 
coon — wg00 & CIRCULARS» SAM’L CABOTSOLE MANFR. 
FOR SAMPLESON" .-> SEND TO —— (70 KILBY ST. BOSTON. 








Front & Ornamental |} 
Pressed Brick, 






























The latest im- 
proved, i. e., the 
boss to Engineers, 
Architects, Build- 
ers, Contractors, 
Farmers, and all 
others requiring a 
low price Leveling 
Instrument for 
grading, measuring 
heights, squaring, 
or getting any de- 
sired angle. De- 


seriptive circulars 
re- 


% furnished on 
@ ceipt of stamp. 


JOHN W. HARMON, 
65 Haverhill Street, Boston, Mass. 


py ORNAMENTAL BRICK g 


} Brick and Terra-Cotta fur- 
mI nished from any design. 
iia] Bricks for Arches ground to 
{ suit any radius. ' 
Equal in Quality and Color 
to Philadelphia Brick. 


JAMES H. BEGGS & CO., 
Wilmington, Del, 











H.W. JOHNS 
ASBESTOS: 
LIQUID PAINTS. 


Asbestos na peg Building Felt, 
Steam Packings, Boiler Coverings, 
Fire Proof Paints, Cements, Etc. 
Samples and Descriptive Price Lists Free. 


H.W. JOHNS MF’G CO., 87 MAIDEN LANE, N. Y. 





Screw Plates. 





FLY. EF. 


Se = 
WELLS BROS. & CO., 
MANUFACTURERS OF 


Screw Cutting Machinery and Tools for Machinists’, 
Carriage Makers’, and Blacksmiths’ Use. 


CREENFIELD, 
MASS. 





Mention this paper, 
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CHAS E. LITTLE, 


New York Agency. 
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FOOT-POWER MACHINERY. 
y COMPLETE OUTFITS for CONTRACTORS and BUILDERS. — 
tha achines for ripping, cross-cutting, scroll-sawing, mortising and 
Hatenoning, forming edges, grooving, gaining, rabbeting, cutting 
J dadoes, and turning. Builders use our Hand Circular Rip Saw for 
\ the greater portion of their ripping in preference to carting their , 
~ en KAY lumber to a mill five minute’s drive from their shops. Thesame * 
Ne fy is true in regard to scroll sawing, mortising, tenoning, cutting stuff 
“ON NY for drawers boxes, etc. Builders using these machines can bid 
NBA BS lower and save more money from their contracts than by any _— 
4§ other means. . Ah i 
a Read the Following Letters from Builders: =} 
CLARENCE F, Lex, carpenter and builder, Morristown, N. J., says: “T have had one of your 
Hand Circular Rip-Saws for about three months, and am much pleased with it. Have done the 
ripping for 15 houses in that time, which is over forty miles through inch boards. Haye ripped 
_,28 high as 3-inch plank. nt as also good for rabbeting ; having rabbeted all jambs 
i ; d sawed all drips for 200 windows.” 
a 1A Xuma Sanaree Dias Ohio, says: ‘*A few days since we had some 150 small drawers 
} =—W to make for a drug store ; the steam power mill wanted 50 cents each for making them. 
) With my foot power machinery I made them, and saved$25above good wages on the job. 
| If desired, these machines will be sold ON TRIAL. 
i} The purchaser can have ample time to test them in his own shop and on the work 
* he wishes them to do. Descriptive Catalogue snd Price List Free. 
W. F. & JOHN BARNES CO., No.567 ----Huby St., Rockford, Lil. 
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News Work. 
Silver Medal on Tools Awarded by Amer. Inst. 1886. Medal ** Superiority ”’ for 


W.F. & J. Barnes’ Workshop MACHINERY. 
Factory Prices. 


Patent Foot Power Machinery ! 


The Latest and Most Improved l= 















Scroll Saws, Circular Saws, 
Lathes, Mortisers, Etc. 


THE “ACME” CIRCULAR SA 


For Foot or Hand Power. 
Suitable for various kinds of work, in 
Cutting-off, Ripping, Mitring, Rabbeting, 
and Grooving, and with the addition of the 
extra attachments, Serol) Sawing, Boring, 
etc. 
Price, with two 7-inch Saws, $40. 


“Diamond” Mortising Machine. 


Will mortise 44 to 1 inch wide, 3 inches 
deep, and with the addition of the Diamond 
Adjustatle Tenoning Tool, 
cut Tenons i to 34 in. thick, 
3in. wide. 

Price, with 3 chisels, 

$25 








Ee 























Machines on Trial. 
Catalogue Free, 


Seneca Falls Mfg. Co., 77° SENECA FALLs, NW. ¥ 


59 FULTON ST... 





























































































































MANUFACTURED BY 


CUSHMAN BROS. & CO., 
BOSTON, MASS. 


All Shades and Upholstery Goods at 
Bottom Prices. 

























Ss M it 
bined, Bhs Cad Uh 3 Ae wale 
Catalogue of Band Instruments, 7 
Uniforms and Equipments, 4007 9) 
Fine Lilustrations describing every 
article required by Bands or Drum mig 
Corps, including Repairing Mate- 
Contains Instructions for — Ti 
Amateur Bands, Exercises and Seales, 3 
\2Drum Major’s Tactics, By-Laws, and a 3 
elected List of Band Music. 
591 Broadway, N. Y. 
: iy Manufacturers and Importers of 
INSTRUMENTS, 
OF EVERY DESCRIPTION. 
Sole Proprietors of the Patent 
Detective, Fairy, Novel, and 
Bicycle Cameras, and the Cele- 
Amateur Outfits in great varie- 
ty from $9.00 upward. Send for 
Catalogue or call and examine, 
= [2 More than Forty Years Estab- 


LYON & HEALY 
E. & H. T. ANTHONY & CO., 
Apparatus and Suoplies, 
brated Stanley Dry Plates. 
lished in this line of business. 





ESTABLISHED 1854. 


DEVINE’S STEAM BOILER WORKS, 


Marine, Locomotive, Tubular, House, and 


GREENHOUSE BOILERS. 


WROUGHT IRON HOT WATER BOILERS 
A SPECIALTY. 


‘Manufactory, 381 to 393 S. Canal Street, Chicago. 
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“eg FRUP SE. 
The above cut is of Greenhouse Boiler, meeting 
with universal success wherever placed, Estimates 
gladly furnished for any capacity. 


PETER DEVINE, 
387 S. CANAL ST., CHICACO. 





















| For STEAM COILS 
aud RADIATORS 


Direct and Indirect. 





Most Simple and 
Reliable Air Valve 
Ii Made. Nothing to 
i} Get Out of Order. 
Has No Movable 
Piece. No Loose 
Thimbles to Fly Off, 
Every Valve is Thor- 
| Oughly Tested, and 
iii Warranted to Clive ¢ 
|, Satisfaction. 






















































































Manufactured by 


i Thos. L. McKeen, i 


EASTON, PA, 
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IMPORTANT MALLORY’'S 


To Architects, Builders, House-Painters, Decorators. Boat-Builders 


and ar eee desiring an extremely durable Finish for Wood. 3: A NDARL U SHU TTER ii JORKER 
fanned | OSENBERCS | aimee Z 
















Opens and closes the blinds without raising the window. 


Automa ly é s 

the market} for the follow- il Inside Work, t tical y locks the blinds in any po ition. 
iri sons, viz.: Best and chez i in¢ 

irig reasons, viz. R iri aapes est and cheapest blind hinge. 


They possess more i 


bility, use No, 2 ELAS- 
body, higher luster, i 


TICA FINISH. 
For 
Outside Work, 


Incomparable for strength, durability, and power. 
Le ier eae etes Can be applied to old or new houses, of brick, stone, or wood. 


perties to atmospheric 





Send for Dllustrated Catalogue to 


Fran . = Mallory FLEMINGTON, NEW JERSEY, or 


influences, action of 











water and alkali, are RECISTERED Requiring extreme Ns I yy 60 LIBERTY STREET, NEW YORK. 
more elastic, will mot Fieba durability, use No. 1 : ————. 
scratch or mar white, INI S KE S ELASTICA FINISH. 


and are more durable, NO. 1 oa NO.2Z. een 


= 


WORKS: 
734-740 East 14th Street, 





Manufactured by 
733-739 East 13th Street, 


a pent STANDARD VARNISH WORKS .| 


D. ROSENBERG & SONS, 
Office, 207 Avenue D, NEW YORK. 


Send for Samples and Full Particulars. 



































Epwtn Ler Brown, Pres't. 


TheWestern Sand Blast Co., 


Ornamenters of Glass for 
VESTIBULE DOORS, 
TRANSOMS, 


BANK & OFFICE COUNTERS, 


——AND— 
Manufacturers of Advertising 
Glass Signs. 


Sand Blast & Embossed Rail- 
road Glass a specialty. 
N.W.Cor. Clinton & Jackson Sts, 
CHICAGO, ILL. 
Telephone 4085, 





WOODWORKING 
MACHINERY, 
PLANES AND 
MATCHERS, 



















































RE-SAWS, 


CONNELL & DENCLER, Rochester, N. Y. 
BRAY & BRECK, 
Ke 


Eee J Saad as Works, 


HENRY y asnen s SON,| 35 and 37 Province St., 
FIRE-PROOF MATERIAL 


Of every description. Hollow Brick made of Clay for BOSTON, MASS. 
Flat Arches, Partitions, Furring, etc. Porous 
Terra CG ‘otta, Fire Bricks, etc., ete. 


Office and Depot, 420 East 23d St., New York, 


Works, PERTH AMBOY, N, J. SEND FOR 
































"WILLIAM WILLER: SOLEMER 
cae See St MILWAUKEE WIS, 


Lak eS ee JE) 
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Clark's New Drying Exhaust and Ventilating Fans. 
PATENT ADJUSTABLE WINGS. 


Capacity Quickly Increased or Diminished. 


Self-Oiling Bearings. Light Running. 


Durable. 
PRICE LIST FREER. 


GEO. r; CLARK, (Box A), Windsor Locks," Ct 


Illustrated Gatalosue and Price List. | 


WO 0 DWO R KI N G J, M. STUTZMAN, 181 William Diss New York. 
Steet Phabets 
MACHINERY 


FOR 

Chair, Furniture and 

Cabinet Mills, Pattern 
Makers’ use, etc. 



































and ‘l'vol eereriee PHILLIP SEMMER & COMPANY. 


Bienet] Gatun) | LATE.SHEET & LOOKING GLASS De 


Brands, Door No 4.6.8 &10 DESBROSSES.S7. 
Plates, Soap i 6, ' 
Moulds, Seals, &c. WRITE FOR QUOTATIONS. NEW YORK 


Liberal discount 
to Agents. 


Ee — Bilstone Machine Co. Ars 
42 Water St, Wicebburg, Mane. | rSiSh%5 ot SLannnal gata ier v9 9 HAYDEN BROTHERS, 
SINE TAPS AND DIES. EXardw ood Isumber. 
MAHOGANY AND VENEERS, 
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New Edition of 112 pages, with addi- 
onal matter, and illustrations of 75 of the 
4 finest residences in the country. A com- 
M plete Manual on the subject of Sanitary 
















































































Lightning and Green River Screw Plates. Bolt Cutters, 
hand and power. Drilling Machines, Punching Presses, ' [oats Ventilating, besides giving 


suggestions to those who are 
Poti Gant tor chee psig mais omnereLubor Saving | building or farnishing ahome. The book is exceedingly ar- 


l 2 1 * a : | tistic, and will be mailed free on receipt of 6 cents in stamps. 
Wiley & Russell Mfg Co., Greenfield, Mass SMITH & ANTHONY STOVE Co. BOSTON, Mass. 


HOYT & BROTHER CO, 


AURORA, ITs. 


MANUFACTURERS OF 


6 Machinery for Working Woot, 


Planing Mill Machinery : = = 
a Specialty. | LUMBER DRYING A SPECIALTY, 


Send for Catalogue. | 22d and Jefferson Streets, CHICAGO. 


THORN SHINGLE & ORNAMENT CO., 


SOLE MANUFACTURERS OF 


The Best and Cheapest Metallic Roofing 


TILES AND SHINGLES 


The Horseshoe Spring-Lock Shingle (Patten’s Patent) just out. This Shingle can be put on in one-half the time it requires with 
any other shingle now in the market. Is cheap, durable, secure, thoroughly water-tight and makes a good appearance as a roof 
covering. Two (2) sizes. 


} th orf ble, T 1 Wallc > 
PHORN'S PATENT ROOFING end, WALL SILES, ith i tei he 


All the above goods are packed a square to the box and detiv ered f. 0. hy cars in in Philadelphia. 
For particulars, price lists, ete., address 


THORN SHINGLE & ORNAMENT CO. 12th & Callowhill Streets, Philadelphia, Pa. 
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' 
Th Draven Resording Thermometer, 
This thermometer gives 
apermanent and continu- 
ous record in ink of the 
temperature. The chart 
indicating hours of the day 
und days of the week gives 
the degrees of temperature 
from 20° below zero to 110° 
above. <All instruments 
are accurately adjusted 
and warranted. The re- 
/ cord is easily read and ab- 
solutely correct. Sold by 
the leading instrument 
dealers and opticians 
throughout the United 
States and Canada, and by 
The DRAPER 

MANUFACTURING CO, 
Owners of the United 
States and foreign patents, 
152 Front Street, New York 
Copyrighted. 


Draper 
| Recording ! 
iy Thermometer. 
4 nN 
Patented. 





(18 Mn 
Size 14x20 in. 





DRAWING 
INSTRUMENTS, 
DRAWING PAPER, 
BLUE PROCESS 

PAPER, 
AMERICAN 
LIQUID INK. 


A fully illustrated and priced catalogue of 200 pages 
of allinstruments and materials used by draughtsmen 
sent upon mention of this paper. 


G. S. WOOLMAN, 


116 FULTON ST., 
NEW YORK. 
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Slandard Wood Torning iL 


98 BAY STREET, | 


Jersey City, N. J. 


MACHINE - TURNED 
BALUSTERS 


Various Sizes and Patterns Dove- 
tailed ready for use, with Tait’s 
Patent Dovetail. 





PEDESTAL and TURNED NEWELS. 


STAIR RAILS, 


Of all dimensions, worked, ready 
to put up. 





Send 4c. Stamp for our 32-page_ |i 
Catalogue, containing 200 TIllustra- 
tions of Balusters, Pedestal Newels, 
Brackets, Drops, etc. 


ANDERSON & DICKEY 
Arehitestural Wood Turning 


——AND— 


Spiral Moulding, 
43 Bristol Street 


BOSTON, MASS. 


All kinds of Newels, Stair Posts, Bal- 
usters, Rails, Table and Chair 
Legs, ete. 

Wood Mantels, Office Fittings, In- 
terior Decorations, etc. 








Rope Moulding and Twist Screen 
Work, etc. Architects’ Designs 
a specialty. 


Estimates given. Send 2-cent stamp 
for illustrated catalogue. 


No. 1 ee & MATCHER 


Double Belted and Geared 
Lower Rolls. 


Special Machinery . for Car 
Work and the latest im- 
proved Woodworking Ma- 
chinery of all kinds. 


Norwich, Conn. 
109 Liberty Street, 
New York. 








GHARTER'S GAS ENGINE 


The safest, most reliable and economical Motor in 
existence. 


Independent of Gas Works and Machines. 
2to 25 H. P. 





So it can be used anywhere. 


Makes its Own Cas 
AT COST OF ABOUT 
65 cents per M Feet. 


A Saving of 25 to 85 per cent 
guaranteed over all other Gas 
Engines. 
=| Chicago Agent: H. H. LATHAM, 

42 Dearborn Street. 
New York House: 
12 Cortlandt Street. 


Williams & Orton Mfg. Co. 


P.O. Boxi4s. STERLING, ILL. 














Shimer’s Variety Moulder, with 


Surface Moulding Attachment. 


——_—__—~ o-oo 
panels with pattern guided by pin that automatically takes its position when you 
FOR SINKIN start the Machine, and drops out of the way when you stop it. The Cutter in the 
overhanging arm of the Machine has a perpendicular adjustment of one inch, and is operated by the 
handle shown in the cut attached to an eccentric lever that is automatically locked to the one position 
when at work. 
from Surface Moulder to Variety Moulder, disconnect the rod that runs the incline 
10 CHAN GE on the T lever and pinit up. Run the housing up by means of the hand wheel until 
it stands above the belt line, remove the one spindle, substitute the other and set screw it to the hous- 
ing. Turn the small table back under the arm. Raise the arm, disconnect the shaft that runs the 
upper pulley, and the Machine becomes an Edge Moulder without having any of its parts unbolted and 
laid away. 
You never tire of the make up of this Machine, which is as simple and effective as 
it is durable. 
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Reversible abies dal any shape of mould made to order, and warranted to cut free and easy. 
For Circulars and full information, address, 


SAMUEL J. SHIMER, 


MANUFACTURER of the SHIMER CUTTER HEADS and SPECIAL WOODWORKING MACHINERY, 


MILTON, PENN. 


SER ene e ee eee e eee EEN ESOC REESE ESE S Seen Nee e NESE E EE SRR eee SCORE Eee EE ee RSE eee een eR ENE 


TaeNASO" REDUCING VALVE j.. 


é-Gives SATISFACTION WHEREVER USED 


OFFICE 22 CENTRAL ST. BOSTON. MASS. 


CARPENTERS’ MACHINERY, 


HAND AND FOOT POWER. 


Z= 
A 


Rip Saws, 
Lathes, 


Cross Cut 
Saws, 


Combined 
Saws 


Jig Saws, 


Edge Mould- 
ers, 


Dado Heads. 


FRED. A. RICH, 25 South Canal Street, BCs 


ROOFING «= SLATE. 


The AMERICAN BANGOR SLATE CO., 
Miners and Manufacturers of best Pennsylvania Black Roofing Slate, 


BANGOR, PENN. 
Address correspondence to J. EDGAR MITCHELL, Sec’y and Treas,, Allentown, Pa. 


=a] PARQUET FLOORS 
gee Q 


Tenoners, 
Mortisers, 
Scroll Saws, 
Groovers, 


Formers. 

















(BUTCHER’S PATENT). 

The only Wood Flooring made on the correct principle, being laid with 
perforated metal tongues so that Floors of any thickness from 44 inch up 
can be laid and blind-nailed. 

Butcher’s Boston Polish is the best finish for Hardwood Floors. For sale 
by agents in all large cities. Full information on application to 


THE BUTCHER FLOORING CO., 
9 and |! Haverhill Street, BOSTON, MASS. 


Viblexget 
Ney 








Hot Water! 


HEALTHFUL, 
UNIFORM, NOISELESS 
ECONOMICAL. 


























The ence Boiler 


SIMPLE, 
DURABLE, 
EFFICIENT. 


National Hot Water Heater Co. 


No. 191 Fort Hill Square, 
BOSTON. 


ARCHITECTS 


SHOULD ALWAYS SPECIFY 





Nile (men i | 
Mucller’s WATER PRESSURE Regulators 


to insure against the bursting of pipes and to pre« 

serve a uniform pressure throughout the build- 

ing. Write for illustrated catalogue and prices. 
H,. MUELLER & SONS, 

220 and 222 East Wain St., Decatur, Il, 


PATENT RIGHTS FOR SALE 


APPARATUS FOR BUILDING 


GONGRETE BULLDINGS AND WALLS, 


County Rights, $50. State Rights, $500. 
See descriptive notice in SCI. AMERIC AN, May 22, 1886. 
Send for circulars. Ransome, 402 MontgomerySt., S.F.Cal. 


“ MERSHON” PATENT 


SHAKING GRATE 


For Steam and Hot Air Furnaces. The most re- 
liable and Perfect Shaking Grate in the world. 
Send for catalogue. ‘*Mershon” Patent Shaking 
Grate, Heater and Range Works, 

1203 Filbert Street, Philadelphia, Pa. 








ESTABLISHED 1843. 


Manufacturers of 


Stable Fittings aud Fixtures, 


IWPROVED and PATENTED. 
IRON, BRASS, BRONZED and NICKEL-PLATED 


POULTRY YARD APPLIANCES, ETC. 


Low estimates furnished to Architects, Builders, 
Carpenters, Masons, etc. ~ 


Catalogue Mailed on Application, 
SAMUEL L. BENT & SON, 


No. 111 Chambers St,, New York City,. 
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THB LATEST & BEST IMPROVED gn. Cast Iron Gas and Water Pipes 





ra 
5; RB K ;. {eS Is to 48 INCHES DIAMETER. 
= 3 Sat i Cast Iron Flange Heating and Steam Pipes, Fire Hydrants and Stop 
R ‘al é q Valves for Water or Gas, all Sizes. 
3 MACHINES s ALL PIPE PROVED BY HYDROSTATIC PRESSURE. 
= 3 _ 
GLOUCESTER IRON WoORSES, 
FOR BOTH STEAM 2 pe GLOUCESTER CITY, N. J. 
ye AND HORSE POWER. fee HENRY B CHEW. Treas, OFFICE, WILLIAM SEXTON, Supt, 
STEAM POWER BRICK MACHINE STEAM POWER BRICK MACHINE 6 North Seventh Street, Philadelphia. 


































































































MECHANICAL DRAWING. Pe ccamas 


By Prof. C. W. MacCord, of the Stevens Institute of Tech- | 
nology. Aseries of new, original, and practical lessons in | 
mechanical drawing, accompanied by carefully prepared ex- 
amples for practice, with directions, all of simple and plain FOR! RA’ 
character, intended to enable any person, young or old, skilled PER TED 
or unskilled, to acquire the art of drawing. No expensive in- METALLI S 
struments are involved. Any person with slate or paper may 2 
rapidly learn. The series embodies the most abundant illus- 
trations for all description of drawing, and forms the most 
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: valuable treatise upon the subject ever published, as well as 
SEND FGR ILLUSTRATED CATALOGUE the cheapest. The series is illustrated by upward of 450 A 
: special engravings, and forms a large quarto book of over | ICE-HOUSE AND COLD ROOM.—BY R. 


IE Win one hundred pages, uniform in size with the Screnriric | G- Hatfield. A. ith whee pat SOR Cone tea Efe 

‘3 . * . ar ‘ engravings. Yontained in SCIENTIFIC AMERICAN SUP- 

, AMERICAN. Price, stitched in paper, $2.50. Bound in bhand- CLEMENS, 59. Price 0 cents. To be had at this office 
j | : some stiff covers, $3.50. Sent by mail to any address onre- | ®4 of all newsdealers. 


ceipt of price. = 
INVENTOR, PROPRIETOR, For the convenience of those who do not wish to purchase | C 0 MBI N ATI 0 Pa aN UARE. 








AND MANUFACTURER. lb : the entire series at once, we would state that these valuable | 
139 CHESTNUT Su vt lessons in mechanical drawing may also be had in the sepa- | 
: rie i, 


rate numbers of SUPPLEMENT, at ten cents each. By order- 
LANCASTER, PA., U.S.A. 


ing one or more numbers at a time, the learner in drawing 
m , himself with ash instructi as fast as his , ; J 
ay supply h se th fresh instructions is fast as his This tool, with its 
practice requires. These 1essons are published successively | sliding blade and stock 
in *1,*3, *4, *6, *8, *9, *12, *14, *16, *18, *20, *22, | having right angle and 
*24, *26, +28, *30, *32, *36, *37, *38, *39, *40, *41, mitre faces, level and 





HORSE POWER BRICK MACHINE. 






















Manufacturers and Dealers in Parquet and Inlaid ¥ scriber, is more than a 
Floors, Wainscoting, Etc. | B G U N DERWOOD #42, *43, tea’ *45, a *4°7, +48, *49, *50, *51, *52, eens for a whole 
° ® ’ *53, *54, *56, *58, *60, *62, *65, *69, *74, * * set of the common 
J. DUN FEE c& CO., * 2 * ; * * k “ * y 7 x ae Ah ia kind. It can be used 
i ADVERTISING AGENT 91,794, *100, *101, 103, *104, *105, *106, *107. | in many places and for 
Wood Carpet and Weather Strips > | 108,184,141, 174,176, "178, purposcsthat a stations 
FOR SALE BY 4 ary blade ¢ annot.. 
OF ALL KINDS, 361 Broadway, New York, co Send for price. 
102 Washington Street, - - CHICAGO. AND ‘ eee JE 
SEND FOR CATALOGUE. Publishers of hig bela chieie mcg L. S. STARRETT, 
Factory, 204 to 212 South Clinton Street. wlll Sa hee ach day OD a et Snes: pees OES Manufacturer of Fine Tools, ATHOLL, MASS, 
JOHN WHEELER, 
Sneveano mato ADIUSIABLE CURVE “RULER: Le ire ancy cena) 
Highly Commended. Makesany Curve. For sale everywhere. CARPE NTER and BUILDER 
ORNAMENTAL RUSTIC _bigu for CEMENTINCG @ 
= A . -~ WooR KK. wood, ginsa, china, -eaitoa peti p= Always 
9.5.2.2.6-% SF F<ac8- Beka as Aeon American Instituie, (Is MADE BY THEVAWARBED Two 
1414 inch, $1.50; 30inch, $2.87. Can be sent by mail for 7 cts. and 30 cts. postage. CIRCULARS GRATIS. P. 0: Box 140. nd other Associations. BussiaCement Co. Mans, 
FRANK W. DAVENPORT, Patentee and Manufacturer, Providence, R. I., U.S. A. aie Cleveland St., Orange, N. J. # Sample 2ucstamps 











v k City. Room 217 Stewart Building. FI at 3 Tr Fy Cc aa a. = ss 
C.POWELL KARR, C.£,|, O0bN BROKE, HEATING APPARATUS, 
NSULTING ARCH 
eens Specifications ans for Heating, Lighting, Contractor and Builder J e R E Y N oO L DS & Ss oO | 9 


entilation and Sanitation of Buildings. 


: rian ?|Thirteenth and Filbert Streets PHILADELPHIA, PA, 
SPECIAL ATTENTION DEVOTED TO THE . : 
INSPECTION AND IMPROVEMENTOF THE| 423 WALNUT STREET, 


ACOUSTIC PROPERTIES OF THEATERS, 
MUSIC HALLS, AND PUBLIC BUILDINGS, PHILADELPHIA. 


oe i Sie Aight Fumaca 


= . KEYSTONE 
Morse, Williams & Eo. 
Successors to CLEM & MORSE, 


—Manufacturers of— 

















ea) Steel Furnaces. 


re TT EVATORS | , = ¢ / ‘om a BRICK SET AND PORTABLE. 


Send for Circulars For Anthracite and Bituminous 


OFFICE: 411 CHERRY STREET. = Coal or Wood. 
Works: Frankford Avenue, Wildey and Shackamaxon Streets. Our heaters are strictly first- class, made of the best material and workmanship, 











and are supplied with the Reynolds’ Shaking Grate, the best labor and fuel saving 
PHILADELPHIA. appliances. They are absolutely Gas, Dust and Smoke Tight. Cooking Ranges, 
NEW YORK OFFICE: 108 Liberty Street. Low and Half Low Grates, in great variety of styles and sizes. Descriptive circulars 


sent free to any address. The trade supplied. 








—THE— 


Latest Improvements 





PASSENCER ELEVATORS, 


MANUFACTURED BY 


HOWARD IRON WORKS, 3 Hc Wood Working 


aSliw oma eles aes ae —Machinery— 


MANUFACTURED BY 








The Elevators in the State Capitol, Albany, New York, were) 9 Iron Frnisuinc PLANER. 
built by us, and many others in some of the finest buildings in the BAND SAW FILING MACHINE. 


country. GOOD FILL: & YW A'THRS, 
B08 CHESTNUT STREET, 
GRAVES’ | ae 


HLEVATORS, 


icant i hed ee and FREIGHT, 


MANUFACTURED BY 


L. 8. GRAVES & SON, Rochester, N. Y. 
BRANCH OFFICE; 46 Cortlandt Street, New York. 





Branch Warerooms, 


11 80, CANAL ST, 
Chicago, IIl. 
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HINTS TO CORRESPONDENTS. 


Names and Address must accompany all letters, 
or no attention will be paid thereto, This is for our 
information, and not for publication. 

Eeterences to former articles or answers should 
give date of paper and page or number of question, 

fuquiries not answered in reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, each must take his turn. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
te may be had at the office. Price 10 cents each. 
Books referred to promptly supplied on receipt of 

price, 

Minerals sent for examination should be distinctly 
marked or labeled. 





(1) R. 8. 8S. H. asks: What can be done 
to renovate and brighten the gilt frames of pictures and 
mirrors that have become rusty and dingy? A. You 
may improve them by simply washing them with a 
small sponge moistened with spirits of wine or oil of 
turpentine, the sponge only to be sufticiently wet to take 
off the dirt and fly marks. They should not be wiped 
afterward, but left to dry of themselves, 


(2) H. C. D. writes: Can you give me 
a recipe for a laundry marking ink which will not wash 
or bleach out in the ordinary way of washing, and will 
flow freely from the pen, and will not need any prepara- 
tion for setting it in either heat or chemical, but will 
be indelible from the minute it is put on the goods? A. 
Dissolve, with the assistance of heat, 20 parts of brown 
shellac in a solution of 30 parts of borax in 300 to 400 
parts of water, and filter the solution while hot. Then 
add to the filtrate a solution of 10 parts of aniline black 
soluble in water, three tenths parts of tannin, one-tenth 
part of pierie acid, 15 parts of spirit of sal ammoniac, 
and one-quarter ounce of water. To purify water see 
the ‘Purification of Drinking Water by Alum,” con- 
tained in ScleENTIFIC AMERICAN SUPPLEMENT, No, 491, 


(3) L. P. asks (1) how prepared gypsuin 
for calcimining and whitening is manufactured. What 
is the best and cheapest way to pulverize the gypsum 
for making plaster of Paris, also the best way for calcin- 
ing it? A. It is ground between burr stones until it is 
reduced to a fine powder. This is calcined by being 
heated in kettles or stills, the escaping water produc- 
ing a movement like ebullition. 2. How can I test lime 
rock to tell whether it will make hydraulic lime or not? 
A. By testing for silica. To be a good hydraulic cement, 
it must contain at least 10 per cent of silica. <A. 3. 
Whatis red pipe clay good for? Will it make paint if 
ground fine? A. Any colored oxide mixed with linseed 
oil can be used as a paint, but if it requires too much 
oil, then it is practically valaeless. Pipe clay can be 
used for the cheaper grades of pottery. 


(4) F. B. desires a good receipt for 
stopping a crack or small hole in a Jarge sink. A. 
Take of litharge 20 parts and 1 of burnt lime in fine, 
dry powder. Make into a putty with linseed oil, 


(5) T. H. writes : I want to fill a cistern 
with a force pump, a distance or height of nineteen feet. 
Which will require most pressure—to fill from the bot- 
tom or top of cistern, and. what is the difference? A. 
It takes a trifle less power to fill at the bottom, the 
difference in pressure per square inch being equal to 
forty-three one-hundredths of a pound for each foot of 
distance between the surface of the water in the tank 
and the filling spout at the top of the tank. 


(6) S. asks how window glass is meas- 
ured in the box. A. A box of window glass contains 
50 square feet of glass, without regard to size. 


(Continued on page x.) 








Building Plans and Specifications. 


In connection with the publication of 
the BUILDING EDITION of the SCIENTIFIC 
AMERICAN, Messrs. Munn & Co. furnish 
Plans and Specifications for Buildings of 
every kind, including Public Buildings, 
Churches, Schools, Stores, Dwellings, 
Carriage Houses, Barns, ete. In this 
work they are assisted by able and ex- 
perienced architects. 

Those who contemplate building, or 
who wish to alter, improve, extend, or 
add to existing buildings, whether wings, 
porches, bay windows, or attic rooms, are 
invited to communicate with the under- 
signed. Our work extends to all parts of 
the country. Estimates, plans, and 
drawings promptly prepared. Terms 
moderate. Address 


MUNN & CO., 361 Broadway, New York | 











Wusiness and Mersonal. 





Any person having anew invention may, without charge, 
consult MUNN & CO., Scientific American Office, 
861 Broadway, New York, for advice how to obtain 
a Patent or Caveat. Our Hand Book of Instruc- 
tions relating to Patents sent free. 


A Link Belt Testimonial 
from 
THE EDISON ELECTRIC ILLUMINATING CO. 
NEW ORLEANS, LA., Dec., 22, 1887. 
MEsSsrRs. CHAS. A. SCHTEREN & CoO., NEW YORK. 

Dear Sirs:—I am in receipt of your inquiry as to our 
experience with the Link Belt which you sent us on 
trial. 

I have great pleasure in saying that it has given, and is 
giving, the greatest possible satisfaction. 

1 was greatly surprised on coming to this country, in 
1885, to tind that Link Belts were unknown, as I had had 
three years’ experience with them in Hngland, where 
the Edison Company, and nearly all the other companies, 
had adopted them and used them exclusively for all 
plants of any considerable size. 

Since your Link Belt has been running here it has 
been the wonder and admiration of all the Electric Light 
men and practical machinists who have seen it. 

We are now putting in an additional engine, and shall 
be glad if you will send us for the same two Link Belts, 
same as last supplied, one to be 43 ft. and the other 53 ft. 
long. Each 10 inches wide. 

You are at liberty to make any use you may desire of 
the above, and I shall take great pleasure in recommend- 
ing your Link Belts to any inquiries. Yours very truly, 
for THE EDISON ELECTRIC ILLUMINATING CO., 

Wma. T. M. MOTTRAM, Superintendent. 


The Partz Electric Battery Co., of 1723 Chestnut St., 
Philadelphia, Pa., undoubtedly manufacture the most 
efficient, easiest managed, cleanest, and economical bat- 
teries upon the market. Dr. Partz is one of the world’s 
acknowledged scientists, and his batteries are neither 
toys nor experiments, but are practical, constant, and 
efficient. Motor, Medical, Cautery, Dental, and Acid 
gravity batteries for the laboratory are the specialties 
of the company. Send for catalogue. 


The Providence, R. I., Steam Engine Co. are the aole 
builders of ‘‘ The Improved Greene Engine.” 


We are sole manufacturers of the Fibrous Asbestos 
Removable Pipe and Boiler Coverings. We make pure 
asbestos goods of all kinds. The Chalmers-Spence Co., 
419 and 425 Hast 8th Street, New York. 


$250 will buy patent No, 299,805—key holder for locks. 
A goodthing. J.J. Knapp, Richlands, W. Va. 


Pattern letters and figures to place on patterns for 
castings. H. W. Knight & Son, Seneca Falls, N. Y. 


Wanted.—We want to buy one 36” and one 16” sec- 
ond hand serew-cutting engine lathes. They must be 
first class tools. We want to sell one No.1 Bell steam 
hammer, in use but a short time. Address Waldron & 
Sprout, Muncy, Pa, 


Wanted—Second hand screw-cutting lathe, about 12 
x 36. Address 17 James St., Auburn, N, Y. 


Wanted—By a practical machinist, dranghtsman (ap- 
prenticeship at the Pratt & Whitney Co.), and business 
man, 26 years of age, in some legitimate manufacturing 
business, or to take charge of wholesale or retail house 
for a substantial concern. Best of references given and 
required. Would take pecuniary interest, if proved to 
be safe and profitable. Address W. R. F., drawer 7, 
Hartford, Conn. 


Short line telephones. See illustrated ady., page 28, 


Nickel Plating.—Manufacturers of pure nickel an- 
odes, pure nickel salts, polishing compositions,ete. $100 
“Little Wonder.” A perfect Electro Plating Machine. 
Agents of the new Dip Lacquer Kristaline. Complete 
outfit for plating, etc. Hanson, Van Winkle & Co., New- 
ark, N. J., and 92 and 94 Liberty St., New York. 

Burnham’s New Improved Turbine. Sold at cost of 
manufacturing and advertising. Address York, Pa. 

Perforated metals of all kinds for all purposes. The 
Robert Aitchison Perforated Metal Co., Chicago, Tll. 


For the latest improved diamond prospecting drills, 
address the M. C. Bullock Mtg. Co., 138 Jackson St., 
Chicago, Ill. 


The Railroad Gazette, handsomely illustrated, pub- 
lished weekly, at 73 Broadway, New York. Specimen 
copies free. Send for catalogue of railroad books. 


The Knowles Steam Pump Works, 113 Federal 
St., Boston, and 93 Liberty St., New York, have just is- 
sued a new catalogue, in which are many new and im- 
proved forms of Pumping Machinery of the single and 
duplex, steam and power type. This catalogue will be 
mailed free of charge on application. 


Link Belting and Wheels. Link Belt M. Co., Chicago 
Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 


Iron Planer, Lathe, Drill, and other machine tools of 
modern design. New Haven Mfg. Co., New Haven, Conn. 


Supplement Catalogue.—Persons in pursuit of infor- 
mation of any special engineering, mechanical, or scien- 
tifle subject, can have catalogue of contents of the ScI- 
ENTIFIC AMERICAN SUPPLEMENT sent to them free. 
The SUPPLEMENT contains lengthy articles embracing 
the whole range of engineering, mechanics, and physical 
science. Address Munn & Co., Publishers, New York. 


The Holly Manufacturing Co., of Lockport, N. Y., 
will send their pamphlet, describing water works ma- 
chinery, and containing reports of tests, on application. 


F.C. YARNALL, President, 
PHILADELPHIA. 
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OF THE 


Scientific American 
The Most Popular Selentifie Paper in the World. 


Only $3.00 0 





Year, including Postage. Weekly. 
52 Numbers a Yenr. 


This widely circulated and splendidly illustrated 
paper is publisted weekly. Eyery number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity Telegraphy, Photography, Archi- 
tecture, Agriculture. Horticulture, Natural History, ete. 

All Classes of Readers find in the SCIENTIFIC 
AMERICAN a popular resume of the best scientific in- 
formation. of the day; and it is the aim of the publishers 
to present it in an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal affords a constant supply of instructive 
reading. It is promotive of knowledge and progress in 
every community where it circulates. 

Terms of Subscription.—One copy of the SCIEN- 
TIFIC AMERICAN will be sent for one year—52 numbers— 
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of three dollars by the pub- 
lishers; six months, $1.50; three months, $1.00. 

Clubs.—One extra copy of the SCIENTIFIC AMERT- 
CAN wil be supplied gratis for every club of five subscribers 
at $3.00 each; additional copies at same proportionate 
rate. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 


of envelopes, securely sealed, and correctly addressed, 


seldom goes astray, but is at the sender’s risk. Ad- 
dress all letters and make all orders, draxts, ete., pay- 


me MUNI & CO., 
36! Broadway, New York. 
THE 
Scientific American Supplement. 


This is a separate and distinct publication from 
TH" SCIENTIFIC AMERICAN, but is uniform therewith 
in size,every number containing sixteen large pages. 
THE SCIENTIFIC AMERICAN SUPPLEMENT is published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the principal departments of Science and the 
Useful Arts, embracing Biology, Geclogy, Mineralogy 
Natural History. Geography, Archeology. Astronomy, 
Chemistry, Electricity, Light. Heat, \\echanica] Engi- 
neering, Steam and Railway Engineering, Mining, 
Ship Building, Marine Engineering, Photography, 
aecbnology, Manufacturing Industries, Saritary En- 
gineering, Agriculture, Horticulture, Domfati¢ Econo- 
my, Biography, Medicine, etc. A vast amount of fresh 
and valuable information pertaining to these and allied 
subjects is given, the whole profusely illustrated with 
engravings. 

The most important En ineering Works, Mechanisms, 
and Manufactures at home and abroad are represented 
and described in the SUPP!|.EMENT. 

Price for the SUPPLEMENT for the United States and 
Canada, $5.00 a year, or one copy of the SCIENTIFIC AM- 
ERICAN and one copy of the SUPPLEMENT, both mailed 
for one year for $7.00. Address and remit by postal 
order, express money order, or check, 

MUNN & Co.. 361 Broadway, N. Y¥., 
Publishers SCIENTIFIC AMERICAN. 


To Foreign Subscribers.—Under the facilities of 
the Postal Union, the Sci1ENTIFIC AMERICAN is now sent 
by post direct from New York, with regularity, to sub- 
scribers in Great Britain. India, Australia. and all other 
British colonies ; to France, Austria, Belgium, Germany, 
Russia, and all other European States; Japan. Brazil, and 
all States of Central and South America. Terms, when 
sent to foreign countries, Canade and Mexico, excepted, 
$4, gold, for SCIENTIFIC AMERICAN, One year; $9, gold 
for both SCIENTIFIC AMERICAN ani SUPPLEMENT for 
one year. This includes postage, which we pay. Remit 
hy vostal or express money order, or draft to order of 

MUNN & CO.. 361 Broadway, New York, 


THE TIFFANY 


GLass ComMPany 


MEMORIAL WINDOWS 
GLASS WORK DECORATIONS 





Designs and Estimates submitted. 


Louis C. Tirrany, Pres, 
Joun Du Fats, See. 


333-335 Fourth Ave, New York City. 
509 Pullman Building, Chicago, 


ale Company 


J.S. MOYER, Sec. & Treas., 
BETHLEHEM, PA. 


PRINGLE MITCHELL, M' ger, 
Joun C, Pratt, Treas. 





This Company is the original operator in the Bangor Valley, and continues 
to manufacture the Blue Roofing Slates which have become so celebrated for 
fineness of texture and uniformity of color. 

The special attention of Architects and Builders is called to the fact that 
this Company has perfected a system of preparing Slates with Sawed Edges, of 
suitable size and curve for Towers and Domes, as may be desired. 

Working Drawings should be furnished to secure the best results. 

Address correspondence to the Company’s office at BETHLEHEM, PA. 


Dy MECHANI 





| the latest discoveries in Astronomical Science, 





; won for him the high consideration of distinguished 


Fresruary, 1888. 





INVALUABLE BOOKS 


FOR THE 


C, ENGINEER, 
AND CHEMIST. 


REVISED TO DATE. 


Nystrom’s Pocket-Book of Me- 
chanics and Engineering. 


Nineteenth Edition, Revised and Greatly En- 
larged with Original Matter. By Wm. Dennis 
Marks, Ph.B., (.E. (Yale 8.8.8.) Illustrated. 
16mo. $3.50. 

‘‘A library in itself, giving a little of 
everything that the engineer and me- 
chanié will need to know to aid them in 
every-day practice.”—Industrial World, 
Chicago. 


Marks on the Steam Engine. 


Third Edition, Revised, Enlarged, and Inter- 
leayed. The Relative Proportions of the Steam 
Engine. By Wm. PD. Marks. With numerous 
Illustrations. 12mo. Extra Cloth. $3.00, 
‘*A work of inestimable value to every 

mechanic, containing as it does, rules, 

tables, and directions in regard to the 
steam engine which come into use in 
every-day practical life of the engineer.” 

—San Francisco Wood and Iron. | 


Elements of Modern Chemistry. 
: (WURTZ.) 


New Edition, Thoroughly Revised. Translated by 
W. H. Greene. 12mo. Cloth, $2.50. Sheep, 
$3.00. 

‘* A valuable work as a class-book, and 

a most interesting and instructive volume 

for the general reader.” —Wew York School 

Journal, 


If not obtainable at your Booksellers’, 
send direct to the Publishers, who will 
forward the books, FREE OF POSTAGE, 
promptly on receipt of the price. 


J. B. LIPPINCOTT COMPANY, 


PUBLISHERS, 
715 and 717 Market St., Philadelphia. 


TRINITY CHURCH, Boston, Mass. 


Monographs of American Architecture. No, V. © 


A Portfolio, giving 22 Gelatine Views and 1 
Heliochrome, 13 x 16 inches, of this celebraied 
church $10.00 

1, Portrait of H. H. Richardson; 2, West Front 
of Trinity ; 3, General View from§S. E.; 4, Apse and 
Tower from 8S. E.; 5, General View from N. W.; 
6, Main Entrance; 7, Detail of West Front; 8, Tow- 
er, from S.; 9 and 10, Details of Tower; 11, Cloister 
and Chapel; 12, Cloister and Tracery Window; 
13, Cloister Garth; 14, arc Scmatthe 15, En- 
trance to N. Transept; 16, Chancel; 17, North Side 
of Nave; 18, Font; 19, Bust of Dean Stanley: 20, 
Nave, from Gallery; 21, Interior of Tower; 22, 
Cartoon for Window; 28, Plan of the Church. 











Decennial Index of Illustrations. 


In the American Architect and Building News. 


1876-85... 1 vol. - 8VOs..< 0. ~<chess ean anus eee f 

A carefully made topical index to the thousands 
of fine full-page Photolithographic and other illus- 
trations printed in ‘‘ The American Architect” for 
the part ten years, with the architects and costs of 
the buildings illustrated. These include Sketches, 
Etchings, General Views, Towers and Spires, Mon- 
uments, Statues, and Tombs, Interiors and Furni- 
ture, Entrances and Gateways, Educational, Mer- 
cantile, and Public Buildings, Churches and Parish 
Buildings, Dwellings, Club Houses, Theaters, Sta- 
bles, and Farm Buildings, Hotels, Museums, Libya- 
ries, and Town Halls. 


THE NEW ASTRONOMY. 


By 8. P. Langley. Royal octavo. Dlustrated... $5.00 
A fascinating and instructive volume, giving 





with nearly 100 elaborate illustrations. The fol- 
lowing are the titles of the chapters: Spots on the 


Sun, the Sun’s Surroundings, the Sun’s Energy, 
the Planets and the Moon, Meteors, Comets, the 
Stars. Prof: Langley’s scientific attainments have 


scholars throughout the world, and insure for this 
work the leading position among astronomical 
treatises. 

“Tt is almost needless to say that his ‘New As- 
tronomy’ will be received with the greatest re- 
spect and confidence. The volume contains au- 
thoritative illustrations, and is infinitely the best 
introduction to astronomy an educated reader 
can possibly desire. ‘ihe volume is eminently 
readable, not without emotion, and beautifully 
printed.”—The Beacon. 

_ “We doubtif there isa single novel that leaps 
into the winter market that will have a fraction 
of the interest which this book will have for many 
readers. It deals with the marvelous, but it is 
marvelously real. Christmas leads us back to the 
world of miracle, but to nothing more miraculous 
in physical changes than are revealed to us in the 
revelations of modern science. Prof. Langley has 
an unusual power of presenting accurate scientific 
truth ina popular way. This book is not written 
for the specialist, but for the general reader. It 
can hardly help fiilling one with amazement at the 
revelations of the magnitude, history, and energy 


CA the universe in which he lives.”’—Christian Reg- 
ister. 


For sale by all booksellers, or will be sent, post free, 
on receipt of price, by 


TICKNOR & CO., Boston. 


Feprvary, 1888. Scientific American, 





Architects and Builders Edition. 
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We 


IMPORTER AND MANUFACTURER 


f 






FOOT EAST HOUSTON st 
NEW YORK. 


275-289 EAST 20ST 
CHICAGO ILL. 





The Barry” Hanger, 





Each wheel on the **‘ Barry Hanger’? 
is on an independent axle. All other 
hangers have the two wheels on one axle. 
Consequently, when one track settles more 
than the other {as they frequently do), the 
axle ‘‘tips,’? and carries the door side- 
wise toward the lowest track, causing an 
unpleasant rubbing against the track or 
casings below. The *‘ Barry Hanger” 
overcomes this trouble, and a door will run 
as easy and true in the center, when 
there is a variation of one-half inch or 
more in the height of the tracks, as it 
would when they are perfectly level. 























































































































































































































—MANUFACTURED BY— 


SYRACUSE BOLT CoO., 
SYRACUSE, N. Y. 


= |arre’s Natural Asphalt Rootag 


FINALLY PERFECTED AND TESTED BY TEN 
YEARS OF PRACTICAL USE. 





Over 15,000,000 square feet, or 350 acres, of this roofing have been laid within the 
past ten years. Superior to all other for flat roofs. 

Much more durable than coal tar materials, because it remains practically un- 
changed when exposed to the weather. 

An Asphalt roof emits no odor, and does not injure rain water. 

References to many of the best buildings throughout the country given on ap- 


plication. 
“Composite” F'elt 


FOR ROOF FOUNDATIONS. 


A two-ply composed of one layer of saturated felt and one of Manila rope 
paper. Combines durability and strength with lightness and pliability. 


Send for Circulars and Samples. 


Warren Chemical and Manufacturing Co., 


114 JOHN ST., N. Y. 101 MILK ST., BOSTON. 


BUFF AND BLUE 
AMHERST AND BEREA 


SANDSTONE 


Sawed stone of all kinds. Sawed and split flag- 
ging, curbing and gutter stone and bridge stone. 


THE CLEVELAND STONE CO., CLEVELAND, 0. 


Send for illustrated catalogue. 


ARTESIAN 


Wells, Oil and Gas Wells, drilled 
by contract to any depth, from 50 
to 3000 feet. We also manufacture 
and furnish everything required 
to drill and complete same. Port- 
able Horse Power and Mounted 
Steam Drilling Machines for 100 to 


Super Copper Weather Vanes 
GILDED WITH PURE GOLD. 
TOWEB ORNAMENTS, CHURCH CROSSES, FINIALS, ETO. 
Vanes made from any 
Drawing or Design on 
Short Notice. 


T. W. JONES, 


SUCCESSOR TO 
_., CHAS. C. BRIGGS, 
Vv. W. BALDWIN, 
Removed from 213 Pear! 
Street to 
170 &172 Front St., 


Near Maiden Lane, 








600 ft. Send 6 cents for illustrated NEW YORK, 
¥ catalogue. 
Bagge ell xcavaterCo. Illustrated catalogue of oyer 250 designs, mailed 
THe 


to any address on receipt of s twocent stamp, 
half the postage. 





EDWARD FORD, PREsvT. 
A. PITCAIRN, V1cE-PREsT. 


E. L. FORD, SEecy. 
JOHN F. SCOTT, TREAs. 


PIPTSBURGH PLATE GLASS 60, 


CREICHTON, PA., 


MANUFACTURERS 


POLISHED PLATE CLASS. 


Ground and Rough Plate Glass for Floors and Skylights. 


Three-sixteenths thickness, made expressly for fine residences. 


LARGE AND WIDE GLASS A SPECIALTY. 


The Largest Plates of Glass in the cities of Chicago, Cleveland, 
Detroit, St. Paul, Syracuse, Pittsburgh, Philadelphia, Balti- 
more, and in many New York buildings, were 
manufactured at our works. 


IMMENSE PRODUCTION. 





The combined production of our two factories is 260,000 square 
feet per month. The largest production of any factory in the world, 
which enables us to fill our orders promptly. 

The high reputation and unprecedented large sale of glass made 
by this company since its organization is due entirely to its Supe- 
rior quality, NATURAL GAS alone being used throughout both 
works as fuel. 


—CORRESPONDENCE SOLICITED.—— 


Works No. 1, 
CREIGHTON, PA. 


Works No. 2, 
TARENTUM, PA. 





WESTERN UNION WIRE AND TELEPHONE CONNECTION IN GENERAL 
OFFICE, CREIGHTON, PA. 


HE. J. TOHNSON, 
ROOFING SLATE 


MARBLEIZED SLATE MANTELS, SLATE HEARTHS, SILLS, LINTELS, ETC, 
SLATE NAILS, ROOFING FELT, SLATERS? CEMENT, ETC, 
ESTIMATES FURNISHED ON ALL SLATE WORK. 
OFFICE, 


18 BURLING SLIP, N. Y. 





QUARRY, 


BANGOR, PA. 





ADAMANT 


WALL PLASTER. 


MANUFACTURED BY 





Adamant 
Manufacturing 
Company. 
OFFICE 
62 EAST GENESEE STREET, 


SYRACUSE, N. Y, 








The New, Cheap, and Only Superior 
Substitute for Common Plaster. 





It is hard as marble, and will last as long as the building. 

It does away with the warping and shrinking of doors and casings, it not being necessary, as with common 
plaster, to saturate the building with water. 

It costs but little more than lime plaster, and its superior qualities make it immeasurably cheaper. 

It saves waiting several weeks or months for the building to dry out. A room finished one day can be 
occupied the next. 

It does not crack or fall off, even in case of leakages. 

It is applied easily by any good mason. 


It is the only material with which repairing can be done neatly and “ to stay.” 





(@ For Prices and Estimates, or Further Information, Apply to or Address the Company, 


viii Scientific American, Architects and Builders Edition. Frervary, 1888. 


Metalic Shingles 


Twenty-nine awards of merit 
attest their superiority, which con- 
sists of a perfect lock with no cleats, 
springs, or exposed joints. 

A practical, durable, fire-proof, 
and ornamental roof covering, 
equalled by none; fully guaranteed. 
References furnished in every city 
and town of importance in the 
LS United States and Canada. 7 
Walter’s Patent Standard Metallic Shingles. ne Cooper’s Patent Queen Anne Metallic Shingles, wae < = a 


CEO. W. MARBLE, Sole Manu 
facturer of THE ACME WRENCH, 

The best made, all steel, and warranted, 5 sizes. 
28 to 82 South Canal Street, Chicago, U.S. A. 











EVERY VARIETY OF 
PLAIN and FIRE PROOF 


BUILDING PAPER, 
ASBESTOS PAPERS, 


Waterproof and Inodorous Papers, Plain and Corru- 
gated Carpet Linings, Deadening Felts, Roofing Ma- 
terlals, Tarred Board, &c., &c. 


Two and Three Ply 
Keystone Prepared Roofing 
Send for Samples and Delivered Price List ** B.” 


H. F. WATSON, Manufactu’r, ERIE, PA. 
Daily Capacity of Mills, 60 Tons, 
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WHOLESALE AGENTS, : 
W. W. Montaaur & Co., San Francisco, Cal., Pacific Coast. 
Puiuiies & BurrorREF MrG. Co., Nashville, Tenn. 
McDONALD, Kemp & Co., Toronto, Sole Agents, Canada. 


Kuiseny & Mriier, Chicago, Il. THE NATIONAL SHEET METAL ROOFING CO., Encyclo- {J Diamond {Book free, 

















J.J. WaxTERs, Denver, Col. pedia of Drills and asc. for 
JEROME TWICHELL & Co., Kansas City, Mo. 510, 512, 514, 516, 518 & 520 East 20th St., New York. 7oo Engrav by Lightning § mailing it. 
— — cc — — —_— — San — ings of Hydraulic American 


e i WELL WELL Well Works, 


MARSTON’S | eee 
Hand & Bont Pavan Architectural Sheet-Metal Works, 


Metal Building Trimmings, Ventilating Sky- 
| lights, Metallic Roofing Tiles, Building Specialties, 
Builders’ Light Iron Work. 


(ier Say, 3°20 arom 


No. 1201 Callowhill St., Philadelphia, Pa. 
























































Iron frame 36 inches high. 
Top 30 x 40 inches, centre part 
ofiron with planed grooves on 
each side of saw for cutting 





off gauges to slide in. Ripping 
gauge slides in iron groove. 
Steel shafts. Gears are all ma- 
chine eut from solid iron. Bor- = = = 
ing table and side treadJe. Two | ff ; py >) id RIAL LT) 
6-inch saws apd two cranks | fj C. HEWLETT Tir 


Si'pownag, machine. Welkht | HV Ammo Ts.) -s ata) 3070 ae ae 
apart. < Shap | Agcuit ECTURALJRONVORKS 

i 

| 


As M. Marston & Co. Gio Gy EVERY VARIETY OF WROUGHT AND ||| 


= CAST. IRON WORK.FOR BUILDINGS. ||l| 


















































Cor. Appleton & Tremont Sts., 
BOSTON, MASS. 


| | OFFICE 20). BROADWAY. 
|| 


NEW YORK. 











BOOK GIVING STRENGTH .OF WROL 
U 








R THE BRIDGEPORT WOOD FINISHING CO 
——~* G..M. BREINIG. AGENT, Prnaipa QeritgArawuracrory NEW {IL 'F ORD, CONN. (<i 
ee WiIsconsin.© _NEW YORK BUSINESS OFFICE, 96-98 MAIDEN LANE. MANUFACTURERS OF [Pq ARCHITECTURAL AND ORNAMENTAL 
SEND Foa huusraaTeD CATALOG =  ~°WHEELERS PATENT WOOD FULLER. a 35] IRON STAIRS, GRILLES, 
i aA part oO nlseee =e) 3 GUARDS, GATES, RAILING. 
ICE-HOUS£E AND REFRIGERATOR. B RE; | N l CG § ae) GEN 8! Lil GATE fat NT. = Special attention to Ornamental Work. 
Direcu.c.s and Dimensions for construction, with one > | THOGEN PRI M E R a WO re) r Ss TA IN S Vault, Area, and Skylight (Cement and Iron). 


illustration of cold house for preserving fruit from | 

season to season. The air is kept dry and pure through- | 

out the year ata temperature of from 34° to 36°. Con- 

tained in SCIENTIFIC AMERICAN SUPPLEMENT No. 116. 

ice 10 cents. To be had at this office and of all news- 
ers. 


Designs, Estimates, and Catalogues on application. 
MANLY & COOPER MFG. CO. 
4150 Elm Ave., Philadelphia. 271 Broadway, N. Y. 


eS{LEX FLINT AND FELDSPAR. 















| ESTABLISHED 1844, 


SAMUEL H. FRENCH & CO., 


York Avenue, Fourth and Callowhill Sts., 
PHILADELPHIA, PA. 


PAINT MANUFACTURERS. 


Strictly Pure Lead, Zinc and Oolors, Dry, in Oil, Japan, 
and Ready Mixed for Use. 


PEERLESS 
MORTAR COLORS. 


BLACK, BROWN, BUFF, AND RED. 


Masons’ and Builders’ Supplies. 
SEND FOR CATALOGUE AND CIRCULARS. 


LET US SEND YOU SAMPLE BOX. FREE. 


MINERAL WOOL. 


For Deadening, Fire Proofing, Insulation of Heat 
and Cold. 


















SPECIALLY ADAPTED FOR 


COLD STORAGE, ICE HOUSES, and 
REFRIGERATING ROOMS. 


In use by all leading Packing Houses and Refrigerating Companies. 


WESTERN MINERAL WOOL CO., 


St. Louis, Mo. Cleveland, O. 








It is Fire Proof and Indestructible. 
‘SUIZ8914 SAUig J8}e A JUBARIA |IM 
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IT 1S THE BEST INSULATOR FOR HEAT OR COLD. 





Manufacturers of 
a Sectional 























—S 

























































































































































NEW PRINCIPLE. Our METAL TILEs put on from the 
COMB DOWNWARD. MAKE THE MOST! HANDSOME and 
ABSOLUTELY STORM-PROOF METAL PLATE COVERING 


ON USE. 
SHINGUOIES. 




















a —FOR— 
Steam, Gas and Water Pipes, Drums, Heaters, ete. 
The Best Non-Conductor of Heat &Coldin the World. 


Send for illustrated descriptive Circular, and name this paper. 
143 Worth Street, 78 and 80 Lake St., 


NEW YORK. CHICACO. Gothic Pattern. The BEST SHINGLE ever offered to 


the trade. Can be laid more QuricKLY and EASIER 


EXCELLENT Brack Copres of Architectural & than any other. HANDSOME, FIRE-PROOF, and PER- 
Drawings, Sketches, etc., by the Patent ‘ rECTLY SToRM-PROOF. Architects, builders, and 


PY Tif A Al WIN ih 

Y y y y Y NA wT | 

YI TT frre SZ TY A ih 
Only Vy Yj Almla\X\ owners endorse our whole system of roofing. i 
equalled V/ YW, Yj Y es i) HIN Tilustrated Catalogue mailed to any address an q 
by Lith-| ,Y/AYiyff//pyyyf Mh HIN applicati » 
ography, |“ S M, Mf : \ NI ee iy 
Specimen Ol ANA” ~=—- WESTERN OFFICE, Cortright Metal Roofing Co. 
Free, i lie 1007 Walnut St., Cor. Broad & Race Sts., © 


* AUTOCOPYIST CO., 166 William St., New York. Our Gothic Shingle and Plain Ridge Coping. Kansas City, Mo. PHILADELPHIA, PA, ghicld Tiles as laid on roof with Roll Ridge Coping. 
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GATES IMPROVED HOT WATER HEATER 


SAFETY 
VALVE 
a 1 





wad. ern, oe 
Efectrofiers, 
Roclesiastical + Decorations, 




























































Scale “4. in. toFosb. RNS . Medigns Oifetale. 
This is the only system of heating which, with cold weather and warm rooms, has smoke pipe only Surnishead. : 
warm. I have never seen steam heater, furnace, or other hot water heater that would do this. Hence, urns € 
greater economy of fuel overall others; ‘and while this possesses every advantage that others have, this 
also has the ie ositive circulation to each room due to the independent boiler system. Notice, this is the &étimated Given. 
era A system ying tank for water supply in cellar, and will, for a month at a time, supply water auto- 

atically to each radiator. This works by air pressure. Improy ed noiseless circulation. Stops the over- ———————— 
flow which is liable to occur with open tanksin upper rooms. No overflow to wet ceilings and ruin Correspondence Solicited, 
house, Perfect combustion of fuel, because no water comes around the fire, and more boiler surface 
exposed to fire than usual to do same work. Boilers for house heating each 3) in. in diameter, 8 ft. 





6in. long. 
J. W. RIGDON, Commissioner of Poor, of Topeka, Kans., writes: ‘‘ During extreme weather I have, Hofiday 
by using your sy ste m, the best heated house in Topeka.” 
For full particulars and price, address Goodd 


E. N. GATES, Box 1504, FITCHBURG, MASS. 


rm OMEGA FIREPLACE FURNACE Barlat's Wrought-Iron, Brick-Lined Portable Furnace 


For fifty years has proven the Veteran’s Power, Durability, 
Efficiency, and Reliability. 


NO DUST, 
NO GAS, 
NO SMOKE, 
NO DAMPERS. 
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No Overheated Cast-iron Surfaces. 





























































































































Fire Clay Lined Fire Chambers. 





















































































































































































































































































































































20 page illustrated catalogue, 
containing full information and 


prices, sent to any address. 























































































































The Veteran is made of Heavy Boiler Plate Tron. A Shaking 
and Dumping Grate is attached, which will give you great 
satisfaction in its control and management. Pure warm air in 
great abundance. Every furnace is warranted to give perfect 
satisfaction. 






































A Double Heater Saint Perfect Ventilator. A Revolution in Timeolake eating: 
Gives the combined heat of both a Furnace and Fireplace, with Perfect Ventila- | 
tion. Equalizes the heat in every part of the room. Burns equally well Hard or 


Soft Coal, Wood or Coke. Address 
Job Bartlett's Sons, 10th & Filbert Sts., Phila. 


OMEGA SIOVE AND GRATE (0, rial achat 


89 Euclid Ave., Cleveland, Ohio.!— £5 2 jas 
Stats Sy Tne o Globe Ser Eleater 


STEAM H EATER See Mane 


buildings and always found 
The best and most complete House Heater in the world. 


to be the best. Very econo- 
Self-feeding, automatic, portable and saves all expense of mical, and easily managed. 
brick-work. Most economical. Carries steam from 10 to 12 


hours without attention. Compact. 14 sizes, from 4 to 6 feet Large surface exposed directly to the fire. Ask for all 


high. Anti-clinker grate, easily shaken, no dust. Sales larger 7 
than the 500 j sales of all reputable Steam —c. particulars before you place your order for any other. 


n ACTUAL 


all giving the 44 in AG Estimates aati E, appli- 
cation. Send for Illustrated Catalogue. Ad 


PIERCE, BUTLER & PIERCE MFG, C0., 


| 
SOLE MANUFACTURERS, SY = é 


ESTABLISHED 13847. 













































THE GLOBE SAFETY DAMPER ‘REGU JLATOR SHOULD 
BE USED ON EVERY STEAM HEATER IN USE. 


For new Illustrated Price List of Globe Steam Heating Appliances, address 





















> GENERAL at ene Globe Steam Heater Co., North Wales, Pa. 
P AGENCIES 3: Sawtnts Beeches Seige HE". 7 
: JAMES P. \ OOD & CU., Philadelphia, Pa. E P. VAT LTi:;:C EB; exe CoO., 
MANUFACTURERS OF 
DOORS, SASH AND BLINDS 


Black Diamond Steel Dome Furnaces, POORS; SASH AND Btn 


Every Description (in Hard Wood or Pine) of 





ALL SIZES. : ; 
Pa out and Stair Work and Interior Finish, Mantels, Sideboards, Pulpits, 
BRICK SET. Pew-Ends, Office Counters, Store Fixtures. 
og hg agian aeaeer el ‘Corner 22d and ates Streets, CHICAGO. 


Obviates labor, dirt, and an- 
Common Sense Clinker- | 


cing Gat RICHMOND WEATHER STRIP CO. 


ing of labor and fuel. MANUFACTURERS OF 


Perfect Dump. YE RING 3 > Si “ a 5 2 ROWLETT’ S INDEPENDENT - 


LP 


Males) | (reels) AUTOMATIC COUNTER-BALANCED 


Office and Salesroom Ct LY : | WEATHER STRIP. 


HN | | 77 N19) 0 =] 010) 74 a) ee ie 

| i (EXPOSITION 1884) 

l3 er k Blovanth Mt i| i | HAS no SPRINGS, TRIGGERS or CIRCLE 
: a IRONS; POSITIVE ACTION; CANNOT GET 


OUT OF ORDER; FITS ANY DOOR. 
AGENTS WANTED IN EVERY CITY AND TOWN INTHE U.S. 


noyance. Sure prevep- 


tive from fire caused 





by hot ashes. 


























Patented and Manufactured by 


The Schoen Heater 






































and Save Go, === Secrmes Philadelphia. | RS ee 
SEND FOR ILLUSTRATED CATALOGUE. 2 = RICHMOND WEATHER STRIP CO.Ricumonp, Ino. 
AGENTS WANTED IN EVERY TOWN. Tl | RO.Box 282. | Factory 2i7 N. 6TH Street. 








FOR CHURCHES, DWELLINGS, Ete. 


Keystone Stained Glass Works, 
271 SOUTH Sth 8T,, PHILADELPHIA, 
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ALL OUR FURNACES ARE 


























































































































Klein’s Steel Plate Tubular Furnaces. 


Has more radiating surface than an 
made. Every Joint isa Steam Boiler Joint. 
for Heating Dwellings, Stores, 
houses, etc. 


ABSOLUTELY 


Gas Tight 


to Stop Up. No Mechanic 
eee Every Year to 
ut Them in Order. 


Hot Air Furnaces 
Adapted 
School- 





Churches, 


MANUFACTURED BY 


Klein Furnace Co, 


250 and 254 North Ave., Rochester, N. Y. 


Also Mfrs. of Economist Steel Plate Ranges. 


(= See them and you will buy no other Warm Air 


Furnace. Every Heater Warranted. 





Popular Fortune 


Hot Air Furnace 


FOUR SIZES—Nos. 25, 28, 32, and 36. 


BEST FURNACE KNOWN FOR HEATING DWELLINGS. 


ECONOMICAL, DURABLE 


, AND CHEAP. 


IMPROVED DUST FLUE, LARCE RADIATION. 


fre oe ie 








Thomas, 








Having repeated inquiries for a Hor Arr Furnace 
combining all the good elements of a first-class furnace, 
with the Fancy FRILLS left off, that could be put up at 
& MODERATE PRICE, induced us to make the “ PopuLaRr 
Fortune,” sales of which, and the satisfaction rendered, 
have proven it to be just the furnace wanted, specially 
for Surburban Houses. 

Write for circular and prices. 


MANUFACTURERS, 


Roberts, Stevenson & Co., 


PHILADELPHIA. 


Constructed with Simplicity & Economy.| with tot water 
Healthy, Pure Warm Air. No Flues 


M. H. JACOBS’ 


Manufacturers of the celebrated wrought iron spiral radiator and steel dome portable 


WARM AIR- 
FURNACES 


a 


“- 


Attachment. 


Most Perfect and Durable 


THE KING 
of HEATERS 





lt wears the 


Crow of 


Most Economical 
AN 


POWE 





FURNACE CO., 


SOpeTiOrIly. 


REUL. 


The Spiral Radiator is exciting universal attention and careful examination by the public, as evi- 


denced by the drift of popular favor. 
superiority. 
ency, and Power to Economize and 


qualities upon which depend the health and vitality of our families. 
MANUFACTURED BY 


M. H. JACOBS’ FURNACE CoO., Syracuse, N. Y. 


“Tue AUBURN” 
TEAM HEATING BOILERS, 





Automatic, 


© 


Requires 


water. 
impossible, 


ing grates. 
grates. 





Self-Feeding, 


twenty-four hours. 
Self-locking shaking grate. 





Portable. 


attention but once in from twelve to 
Fuel magazine surrounded by 
Waste of coal 


No dust. No gas. 


he Woodcock Patent Shaking Grate, 
For Boiler Furnaces of all Description 


Saves its cost in a year, supplanting all other shak- 


No waste of coal. No burnt or broken 


Self-locking, and as nearly automatic as a 
grate can be made. . 


Send for Illustrated Catalogue. 


\S Woodoock & Co, Auburn, NL Y. 








Motes and Queries. 


(Continued from page Vi.) 





(7) J. B. C.—Lead does not run smooth 
in casting with any kind of mould, nor do we know of 
any elastic substance that will not be destroyed by the 
heat of melted lead. If you can alloy the lead with tin 
or with tin and bismuth, it will run smooth at mnch 
lower temperatare than the melting point of lead. Old 
type make a smooth-running metal, which can be cast 
in plaster of Paris monlds. 


(8) F. H.—Marble is finished by grind 
ing the surface with fine sand under a slab of stone, 
which may be a piece of marble or sandstone, to a true 
surface. Then the surface is smoothed with ground 
pumice stone under a rubber of leather or felt, and 
afterward polished with oxide of tin and water with a 
rubber of felt. The rubber is fastened to a block of 
wood, 


(9) B. A. asks for directions for mak- 
ing the composition for self-inking pad for rubber 
stamps. A. the usual composition consists of 2 to4 
drachms aniline, of desired shade, 15 ounces alcohol, 
and 15 ounces glycerine. The solation is poured on the 
cushion and rubbed in with a brush. Another formula 
includes 1 part gelatine, 1 part water, 6 parts glycerine, 
and sufficient coloring matter. 


(10) W. A. P. asks the cheapest, sim- 
plest, and most practical way for an amateur to make a 
furnace to melt from5 to 10 pounds of brass for cast- 
ing. A. You can easily melt 5 to 10 pounds of brass in 
a blacksmith’s forge. Use a blacklead crucible of the 
proper size. Build a fire chamber around the tuyere 
2% times the diameter of the crucible, with fire brick, 
or common brick if you have no fire brick. Use no 
mortar. Bank around the outside with forge ashes or 
cinder. Set the crucible 4 or 5 inches above the tuyere 
on the fire and fill in all round, and cover with a large 
piece of charcoal. Put in the metal after the fire 1s 
started. Keep the crucible lifted to its proper place as 
the fire settles. Do not blow too hard, nor heat the 
metal so hot as to boil it, which makes it spongy. Use 
a little powdered charcoal on the surface of the metal 
while melting, to keep it from oxidizing. Blow the 
charcoal off with a hand bellows when ready to pour. 








(11) J. H. D. asks for a receipt to remove 
paint from a wood carving without damaging the wood, 
as burning or scraping would ruin it. A. Mix 1 part by 
weight of pearlash with 3 parts quick stone lime by 
slaking the lime in water and then adding the pearl- 
ssh, making the mixture about the consistence of paint 
Lay the above over the whole of the work reqnired to 
be cleaned, with an old brush; let it remain 14 or 16 
hours, when the paint can easily be scraped off. 


(12) A. L. J. asks: 1. What will take 
rust from finely polished steel, such as drawing instru- 
ments, etc., without scratching them ? A. Mix 10 parts 
of tin putty, 8 of prepared buck’s horn, and 25 of alco- 


hol to a paste. Cleanse the article with this, and finally 
rub with soft blotting paper. 2. What will prevent 
their rusting? A, Youcan preserve them by a coat of 
coloriess lacquer. 3. How to clean gun barrels of rust 
and keep them so? A. The gun can be cleaned by 
stopping the opening and pouring in mercury, which, on 
shaking, will clean up the barrei. Then coat with par- 
affine. 4. A good cement for leather for patching shoes? 
A. Make a rubber cement, See ScrenTIFIC AMERICAN 
SUPPLEMENT, No. 158, under “* Cements.” 


(18) L. P. McC. asks: 1. Is there any- 
thing I can apply to the cement coating in my cistern 
to harden it, or render itso thatit will not make the 
rain water hard? A. Probably your cistern is coated 
with a poor quality of cement, which is partially solu- 
ble in water. There is nothing better than a lining of 
pure Portland cement. Clean and scrape the walls and 
bottom of the cistern, and plaster witha thin coat of 
pure Portland cement. 2. What is the number of as- 
teroids now discovered ? A. There are over 260 as- 
teroids known. We have not the complete list to the 
present time. 


(14) E. H. 8. & Sons ask how glass is 
silvered, A, For this purpose a large, perfectly flat 
stone table is provided. Upon it is evenly spread a 
sheet of tin foil without a crack or flaw. This is cov- 
ered uniformly to the depth of 144 inch with clean mer- 
cury. The plate of glass, perfectly cleansed from all 
grease and impurity, is floated on to the mercury care- 
fully, so as to exclude all air bubbles. Itis then pressed 
down by loading it with weights, in order to press out 
all the merenry which remains fluid, which is then re- 
ceived in a gutter around the stone. After about 
twenty hours it is raised gently on its edge, and in a 
few weeks it is ready to frame, 


(15) C.H. P. writes: I havea well, dis- 
tant about: 300 feet from a stream of water. The bottom 
of the well is about 10 feet deeper than the stream; the 
well is used to supply a 15 horse power boiler, but the 
supply is insufficient, Can I siphon water from the 
stream? If so, how? A. Provided that you do not 
have to make the apex of the siphon more than 28 feet 
above the stream, you can lay the pipe, protected from 
freezing, from the stream to the highest point. There 
insert a tee, and continue the pipe to below the surface 
of the water in the well. Connect the outlet of the tee 
with the pump. If convenient, place a valve each side 
of the tee in the main pipe, to control the direction of 
the supply. Make all air tight, open the valves and 
pump the air ont, when the water from the stream will 
flow to both pump and well. The pump will always 
keep the siphon free from air. Use the same size pipe 
as now used for the well connection. 


(16) G. T. M., Jr., of Nyack, wishes to 
know if it is feasible to put down a driven well through 
a stratum of quicksand to a bed of gravel. The build- 
ing in which it is desired to put the well is three stories 
high in addition to the basement, and foundation walls 
are 18 inches in thickness. A. The well can be driven 
in the ceHar if there is head room enough to swing a 





heavy maul with which the pipe must be driven. The 
method of driving a well that is not to be put down 
over thirty feet is to screw a heavy cap on top of the 
pipe, place a block of wood ontop of the cap and strike 
the block with the maul. The wood is used to receive 
the shock of the blow, so as not to shatter the cap or the 
pipe. The lower end of the pipe is shod with a chisel 
shaped bar that penetrates dense soil or loose rock with 
ease. The drive pipes come in 5 ft. lengths. 


(17) C. F., of Milwaukee, Wis., has a 
large factory which exhibits a decided tendency to 
vibration in the upper stories, and the cause has been 
ascribed to the running of heavy cars about 80 ft. in 
front of the building and to the operation of heavy ma- 
chinery in its rear, The foundation is on piles in 
marshy ground. The swaying of the building has not 
yet produced any cracks or openings in the masonry. 
Until it does so, we should have no fear for the safety 
of the building, because there is a certain amount of 
elasticity in a wall of masonry, and as long as that 
limit is not exceeded, the wall’s equilibrium will be 
maintained, even under shocks severe enough to pro- 
duce oscillations. We think, however, the amount of 
movement mentioned by our correspondent is over- 
estimated, and we would be pleased to hear how it was 
measured. There are several methods that have 
been tried to overcome this vibration in buildings 
intended for the operation of heavy machinery, but, to 
be successful, they must be adopted when the founda- 
tions are begun. 


(18) F. L. F., of Kansas City, would 
like to learn the cost of a fireproof floor 28 by 31, on 
the Hennebique system, and some of the details of con- 
struction, A. The following bill of quantities and esti- 
mate of cost will throw some light on the subject: 

One 15 inch light I beam 29 ft., 50 lb. 


per ft., 1,450 1b., at 4c. per Ib........ $58.00 
4 cast iron coupling plates, 4 in. x 6 
in 28:ft., 280 tib:, At BCS 4.5 2253. 8.40 
36 pairs iron rods, 9in, CC, lin. diam., 
2,783 Ib., at 3c. LAs Soph pabiests 81.99 
324 coupling plates, 44 in. X 2in. x 6 in., 
BVO ED AU OCU eecinels ssc eon 10.80 
Labor of placing and setting, 1c. per 1b., 
AOR LDS 25. Bt OS. hs vie aot. Rega 47.33 
16 cubie yards concrete fireproofing at 
$5 por’ yard lt 50h. led ccs eceviecaee 80.00 
Total... cic cmetencee $286.52 


Load is estimated at 100 1b. per square foot, including 
the weight of the concrete. The girder is calculated to 
sustain one-half the total load. Has a bearing of six 
inches at each end, and is supported by wall plates 4% 
in. X 8in, X 2ff. The iron rods opposite the girder 
are supported on a cast iron plate, drilled with one and 
one thirty-second inch diameter holes to receive them. 
The coupling plates must fit snugly upon the rods 
in order to insure transmission of the strain upon the 
upper rod to the lower rod, and to prevent lateral move- 
ment independently of one another. In other words, 
the horizontal thrust must be borne by the two asa 





unit. We have no data upon which to calculate the 
shearing strain of the concrete, and must provide for 
the shearing force which is taken care of by the conp- 
ling plates. The fireproofing may be composed of the 
following materials: 5 parts of plaster of Paris, 20 parts 
of locomotive cinders, 25 parts of refuse wall plaster, 
and 50 parts of hydraulic lime, preferably lime of 
Teil. It will weight about 52 1b. per square foot. 


(19) W. O. says: Will you kindly oblige 
one who, although a helpless invalid for fifteen years, 
is still much interested in your paper, by giving him 
the best information at your disposal? , 1. What is the 
composition and process of manufacture of the best 
artificial stone sidewalk you know of ? A. To make a 
cement walk, level the ground and pack the earth well; 
then spread npon it a stiff mortar three inches thick, of 
sharp sand four parts, best cement one part. Cover 
this while fresh with another coating of mortar made 
of best Portland cement one part, clean, sharp sand 2 
parts. 2. Is there a reliable artificial building stone ? 
If so, what is it composed of ? A. Gaod artificial stone 
is made of best Portland cement one part, clean, sharp 
sand two parts, mixed stiff, shaped in boxes to give the 
desired form of blocks. 








FULL plans and specifications for any of 
the various buildings illustrated in this 
work may be obtained, on very moderate 


terms, at this office. These inelude 
churches, schools, dwellings, enlarge- 
ments, extensions, wings, ete. The two 


volumes for the past year, which may be 
purchased for $3, contain nearly 200 eleva- 
tions and many plans. Address Munn & 
Co., 361 Broadway, Architects and Build- 
ers Edition SCIENTIFIC AMERICAN, 


PATENTS. 


MESSRS. MUNN & CO., in connection with the publi- 
cation of the SCLENTIFIC AMERICAN, continue to ex- 
amine improvements, and to act as Solicitors of Patents 
for Inventors. 


In this line of business they have had forty-one years” 
ce, and now have wneg _ facil for the 
preparation of Patent Drawings, Specifications, and the 
Prosecution of Applications for Patents in the United 
tates, Canada, and Foreign Countries. Messrs Munn & 
Co. also attend to the preparation of Caveats, Copyrights 
for Books, Labels, Reissues, Assignments, and Reports 
on Intringements of Patents. All business intrusted to 
them is done with special care and promptness, on very 
reasonable terms 


‘A pamphlet sent free of charge, on application, con- 
taining full information about Patents and how to pro- 
cure them; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements, As- 
signments, Rejected Cases, Hints on the Sale of Pa- 
tents, etc. 

We also send, free of charge, a Synopsis of Foreign Pa- 
tent Laws, showing the cost and method of securing 
patents in all the principal countries of the world. 


MUNN & CO.,, Solicitors of Patents, 
361 Broadway, New York. 


BRANCH OFFICKS.—No. 622 and 624 F Street, 
citic Building, near 7th Street, Washington, D, O, 


5 A cursory examination alone is sufficient to show its merits and 
It combines all the requisites of a successful furnace, viz.: 
i 


Future Maintenance, Effici- 
Xadiate the Heat Desired. 


No less attention has been given to the 


Pa. 


* 
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Duplex Steam-Heater Co. 


Manufacturers under FISKE’S PATENTS, 
10 Barclay Street, New York. 


SHOE RETAILERS tnd it very hard to inducea 
man to pay seven or eight dollars for a pair of shoes 
after he has once tried «a pair of the James Means 
$4 Shoes. Retailers who are up with the times sell 
them in all parts of the U.S. 


You cannot afford to do without them, 










. ee 
= : JAMES MEANS’ 
= =} 
S 3 
= 
S <= 
S : 5° $4 
ts 
~) 
= “ SHOES. 
: = 7 THE 
> Bo 3 3 VERY 
2S 4 Ask for the James BEST 
2n = Means $2 Shoe for Boys MADE. 
Bx + s Shoes from our celebrated factory are sold by the 
ss 2 . best retailers throughout the United States, and we 


will place them easily within your reach in any State 
or Territory if you will send us a postal card, men- 
tioning THE SCIENTIFIC AMERICAN. 


JAMES MEANS & CO.,, 
41 Lincoln St., Boston, Mass. 
— Steam Dredgers, 
Troe Pile Drivers 


t= yy Send for cata- 
logue. 


Vulean Tron Works, 
CHICAGO. 


“Unique” Screw Holding Screw Driver 


(WALLEN’S PATENT.) 


4 


WRITE FOR REFERENCES AND Discount. 
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Simplest in Co 


























SHOWING CLUTCH DISENGAGED FROM SCREW. 


The above cuts illustrate the best Screw Holding Driver yet produced; every one using screw 
drivers has doubtless experienced great difficulty, under certain circumstances, and in ge agetes 3 places, 
in holding screws until well started, and readily appreciate a tool of this kind, although it must be seen 
and used to understand all there is init. It is indispensable to use in corners, overhead, and in unhandy 
places, that cannot be reached with both or either hands. Blades made of the best steel and carefully 
tempered. Handles fastened to the blades by a screw through the tang. 


Length of Blade, 6 inches. Length of Driver, 10 inches, 
SAMPLE BY MAIL, 50 CENTS. 


& BERKELE COMPANY, Sole Agents, 
77 CHAMBERS STREET, NEW YORK. 


USEFUL BOOKS. | 


Manufacturers, Agriculturists, Chemists, Engineers, Mechanics, Builders, men of leisure, and pro- 
fessional men, of all classes, need good books in the line of their respective callings. Our post 
office department permits the transmission of books through the mails at very small cost. 
comprehensive catalogue of useful books by different authors, on more than fifty different sub- 
jects, has just been published for free circulation at the office of this paper. Subjects classified 
with names of author. Persons desiring a copy have only to ask for it, and it will be mailed 


Suid The ALFORD 


P. 0. Box 2002. 





ss 


to them. 
FO eisssd, sae SS C'S = 
AGRICULTURE. ELECTRICITY. £ MILITARY | ENGINEERING 
ANATOMY & PHYSIOLOGY. | FISHING, SHOOTING, Etc. TACTICS, Etc. 
ANIMALS, DOMESTIC. GAS. - MINING. 
ARCHITECTURE & BUILD- | GEOLOGY & MINERALOGY. | MISCELLANEOUS. 

ING. HEAT. A MOULDING AND FOUNDING. 
ANALYSIS AND ASSAYING. | HORTICULTURE AND ARBO-| NATURAL HISTORY, Erc, 
ASTRONOMY. RICULTURE. NAVIGATION. 

BIOLOGY, ZOOLOGY, Etc. HOROLOGY. PAINTING. 
BOTANY. HYDRAULICS. PERFUMERY. 
BREWING AND DISTILLING. | LAW. PHOTOGRAPHY. 
CABINET MAKING, CARV- | LEATHER. PHYSICS. 

ING, AND TURNING. MATHEMATICS AND SUR-| POLITICAL ECONOMY. 

CARPENTRY. VEYING. POTTERY. 
CHEMISTRY. MACHINERY. __ 4 SANITARY ENGINEERING. 
CIVIL ENGINEERING. MARINE ENGINEERING. SCIENCE SERIES. 
COOKING. z MECHANICS. ied ‘ STEAM ENGINEERING. 
DICTIONARIES AND CYCLO- | MEDICINE AND SURGERY. STEEL AND IRON. 

PEDIAS. MENTAL SCIENCE, STONE. 

DRAWING, ETCHING, EN- | METALLURGY. TAXIDERMY. 

GRAVING, Erc. MICROSCOPY. . | TEXTILE MANUFACTURES. 

DYEING AND PRINTING. MILLS AND MILLING. | TECHNOLOGY. 


Address MUNN & CO., 361 Broadway, New York, 





THE FEW ADVANTAGES OF THE COMBINATION SYSTEM AS DEMONSTRATED BY 


THE PERFECTLY COMBINED STEAM AND WARM AIR HEATING 


1st.—Two results with but one fire. 


2d.—All benefit derived from a Steam Heater is radiated in the Combination, while 
no sacrifice is made in wasting what you are compelled to burn before reaching Steam 


Radiation (212 degrees). 


tion, never! 


plies the power whenever wanted. 





Portable: 3 sizes, 28, 32, and 36 inch. 


CHILTON PAINTS, ; 














3d.—With steam, when fire is banked for the night, radiation ceases—in the Combina- 


4th.--With steam, the consumption of fuel is the same at 60° as it isat zero. In the 
Combination, you burn only what the outside temperature demands. 


5th.—The drafts are automatically arranged, requiring no further attention. 
6th,.—In zero weather all Hot Air Heaters are weak—in the Combination, steam sup- 


With these positive advantages, it is no difficult matter to 
decide which to purchase. 


A home well heated is a necessity. This comfort can be 
secured by a little outlay. 


THE PERFECTLY COMBINED 
Steam and Warm Air Heating Apparatus 


IS MANUFACTURED BY THE 
WEIR & NIXON STEAM and WARM AIR HEATING C0O., 
1410 & 1412 North Sixth St., Philadelphia, Pa. 
CATALOGUES SENT TO PARTIES WISHING HEATING APPARATUS. 


The Chilton Manuf’ Oo, would call the attention of Architects 
and persons desiring a good article to their Pure Linseed Oil 
Paints. The most durable and therefore the most economical 
in use. Sample cards of colors sent on application, 








What a prominent Philadelphia centleman 
says of the New York Safety Dumb Waiter 
Fixtures: 


1511 Spruce St., Philadelphia, Pa., 
November 80th, 1887. 


The Edward Storm Spring Co., Limited, 
Paughkeepsie, N. Y. 
Gentlemen: 
Your Safety Dumb Waiter that I substituted 
some time ago for an old one gives great satis- 
faction. We feel now that our dishes can make 


the trip between floors in safety, which we 


never could do before, as the old waiter appears 


to have been constructed in the interest of the 


china and glass dealers, and, I am sorry to say, 
was only too successful in furnishing them busi- 


ness. A good dumb waiter for family use is much 


needed, and yours is the best that I have seen. If 


my recommendation is of any value to you, use it, 
Yours respectfully, 


JOSEPH S. PATTERSON. 


These Fixtures are sold by the Hardware Trade generally 
or can be bought direct from the manufacturers. 


The Scientific f\ merican 
PUBLICATIONS FOR 1888. 


The prices of the different publications are as follows: 


RATES BY MAIL. 


The Scientific American (weekly), one year . 


$3.00 
The Scientitic American Supplement (weekly), one 
year, o RR ‘ ° - 5,00 


The Scientific American, Export Edition (monthly) 
one year, = : 5 P, ‘ 2 5 


The Scientific American, Architects and Builders 
Edition (monthly), one year, . . - FORE. 
COMBINED RATES. 
The Scientific American and Supplement, $7.00 
The Scientific American and Architects and Build- 
ers Edition, . ‘ 7 2 ‘ 3 5 ea 
The Scientific American, Supplement, and Archi- 
tects and Builders Edition, . x ° ~ e 9. 


Proportionate Rates for Sia Months. 


This includes postage, which we pay. Remit by postal 
or express money order, or draft to order of 


MUNN & CO., 361 Broadway, New York. 


PLANS and SPECIFICATIONS. 


Fuli plans, specifications, and sheets of details, complete, ready for the builder, 
may be obtained at this office, for any of the structures illustrated in this publiea- 
tion. We also prepare plans for buildings of every description, including churches, 
colleges, schools, stores, dwellings, carriage houses, barns, ete. 

We are assisted in this work by able architects, and we try to make our esti- 
mates reliable, so that the work can be done by any reliable builder at the prices 
named. Terms moderate. Munn & Co., 361 Broadway, New York. 




























LATHES, SAWS, etc. 


iV 
f 
Pyke a” PracticaL WorksHoP. 
/ Outfits for Iron or Wood. 
\ workers, Amateur Tools,&c, 
aa Send for Catalogue. 
J. J. WATROUS, 213 
Race St., Cincinnati, O 


O44 





-00 





SED AND RECOMMENDED by Meissonter, Kavt- 
Bacu, Von Prnory, Gas. Max, and the most emi- 
nent artists throughout the world, The 


Johann Faber Siberian Lead Pencils. 


None genuine unless stamped JouANN FABER. Forsale 
by all stationers and dealers in Artists’ Materials. 


QUEEN & CO., PHILADELPHIA, 
General Agents for the U.S. 











OUR PRIDE. The Pattern Maker, Has two 
inches marked by eighths on the large blade; oil-temper- 
ed, rather hard, made for severe use. ‘The small blade is 
one to please mechanics. Ebony handle, me- 
tal ends. Price $1.00; but for #0 
days we will sell 4 for $3.00, 
post-paid. Remit in what 
is most con- a 
venient 
Send for out 
48-page ili 
\ lustrated 
\\\ list, free; al- 
iso ** How to 
Use a Ra- 
zor.” If we 
sell you one 
knife, you 
will buy of 


MAHER & GROSH, 40 S Street, Toledo, Ohio. 



















us aslongasyoulive. Fact! 





APPARATUS. 


— 


Brick set: 5 sizes, 28, 32, 36, 40, and 48 inch, 











147 Fulton St., New York. 
141 Milk Street, Boston. 


, 


Scientific American, Architects and Builders Edition, 


Fepsrvary, 1888. 







































Pande Saws. 










facture of 
their a 


dress in fu 


Band Saws. 


DAMASCUS TEMPERED BY NATURAL GAS 
HEAT, SUPERIOR TOUGHNESS. 


After mgre than ten years’ experience in the manu- 
and Saws, we have discovered a new process 
of Tempering and Straightening all at one opera- 
tion. This process insures ab 
We specially her all users of Band Saws to send us 
l, and also a description of the sizes of 
saws used, and we w “ill, by return mail, ¢ 
prices, and also send them our amphle 
which contains much valuable information for all users ot 


Band Saws. 






solute perfection, 


goats them special 
on the Band Saw, 
























































The Superior Quality of our Band Saws, All Tempered, Straight- 
2med, and Trued at one operation, which we have patented, makes 


them so perfect that our 


SALES HAVE MORE THAN TREBLED IN THE 


PAST YEAR. Our largest and best customers prefer them to the 


best imported saws. 


t=" WRITE FOR OUR CIRCULAR AND REDUCED PRICE LISTS. 1 








NATURAL CAS 


Is perfectly free from all impurities, and steel 
heated by its use does not scale. It contains no 
sulphur or other base substances. We are the first 
to adopt its use in heating saws for tempering, 
which explains the cause of our saws being tougher 


than uny others now made. 


OUR CIRCULAR SAW 





Of all sizes from 6 inches in diameter to 6 feet, both 


Solid and Inserted Teeth, also our 
Double Toothed Gross Cuts 


EQUAL, 








(two saws in one), for all uses HAVE NO 









Our SAWYER’S HANDBOOK will be sent FREE to any part 
of the world on receipt of full name and address, 


Address FMERSON, SMITH & CO. «imiten), 


Beaver Falls, Pa. 
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Roofing Slate. Page 
2 J LS ODMBON 3 & BF. . «0< vsbhon to pends ae ee cee vii 

The American Bangor Slate Co:: Reualsueresees iv 
The Old Bangor Slate Covi stis estvlenseveeees vi 


Roofing Tin. 
oer Spering, Ingram & Co...xi & cover iv 









N, & Go"Paylor C0225 ovdecis- cas. se ewe cover iv 
Roofing and Wall Tiles. 

Canton Iron Roofing Co... ..........- cover iii 

Cortright Metal Roofing Co................. viii 

The National Sheet-Metal Roofing Co....... viii 

Thorn Shingle and Ornament Co...... «eae 
Sandstone. 

Cleveland Stone Co........ re wee <a 37 salesee vii 
Sand Blast and Embossed Railroad 

Glass, 

The Western Sand Blast Co......0...ds002..-05 iii 
Sash Cord; , 

J.P? Tolman’ & C0... o..scv)cewapaepee -.cover ii 
Saws. 

Emerson, Simin G00. os.c5cce0~0 shade mus meee xii 

Seneca Falls Mfg. Co.. va; ow ptt tlaca be 
Screw Holding Screw Drivers, 

Alford & Berkele Co. . 2.4.0..Ni cele ae eee xi 
Seroll Saws and Tools. 

W...H&.J3 3 Barnes Cox 4... «90 3 eee ee sagen ii 

Pred. Ay: RiGhisc ones. cnc ters rn Pee iv 

Seneca Falls: Mfg: Co...c2. soe. ss totjenta eee ii 
Shade Roller. 

Cushman Bros. & Co..............- Ppa sw ii 
Shaking Grate, 

D.Mershon's Sons... .....:80) 20: -tewSee- eae iv 

Woodcock & Co..... re ee ee aeenak 
Shingle Stains, 

Sam) Cabots 2b. cste sass ts ss <n. 2. haa pa s 

Dexter Bros..-......-...1.2seeeeeeeeeeereee geese 
Shutter Worker. 

EE B. Mallory. oo. cos cece tS pane eae eee iii 
Skylights. 

G. Hayes..... i. 

J.S. Thorn. 
Sliding ech 

Wad Willer. 2.0.3... se. netees cerns «<< ee ii 
a Fittings and Fixtures. 

5. 8. Bent & Som Sioside Woes: eee oneal iv 
Stained Glass reached dag 

W..C. Young <3: 7: Tides scat cover iia 
Stair Iron, 

Manly '&'Oooper ‘Min, 'C0. «->.c<co.semsen seen viii 
Steel Alphabets, Stencil Cutting, Etc. 

J. M.. Stutznian . 5. dace en awes ce. + eeaueeieee 
Taps and Dies. 

ley & Russell Mfge@or.: -..0205. 5. Saunt. cones iii 

Tinting Colors. 

Bureks ‘Color Works..::.:\...: +. saaweas cover iii 
Tools and Foot Power Machinery, 

Cy 8. Tithe... oa Sade PS IeRME «” As it 

Seneca Falls Mfg. Co........ Wecwheed 2 ers fetes ii 

Fayette R. Plumb ...... = . cover iv 
Tower Ornaments, Finials, Ete. 

Thos., W. Jones..:.. 2). deca ae ee 
Underground Cable. 

Standard Underground Cable Co. .........-.... i 
Valves and Fire Hydrants, 

Gloucester Iron Works” “7.2.2.2 2-202. av 

Mellert Foundry & Machine Co..... -- cover iii 
Varnish, 

FB. W. Devoe. & Co.-2 5. uRak-s) asa on me 

Standard Varnish Works... Pere + + aS iii 
Vault Lights, 

Manly & Cooper Mfg. Co............. feos ee 
Ventilating and Exhaust Fans, 

Ged, Pr GIare 3 ainre. die sco} vn tec rae te o. senate 
Wall Plaster. 

Adamant Mig. :CO2-0- i) <-t0. e041 eee ee vii 
Water Pressure Regulatois, 

Hy, Mueller & Sons... .. 2c ceeebee ees seen iv 
Weather Stri 

J. Duntee & o- wise, ojale ated, Yan. os ohh CI Hepes Vv 

Richmond Weather Strip Co.. Pec ary? 
Weather Vanes. 

Miyos. (Ws JONES > vases eoe> aerate ba ee SE vii 
Well Tools. 

American Well Works...... seat ee taconite viii 
Window Sash Cord. 

J. P. Tolman: & 000s 1c, tt causes Queries COUPE Ie 
Window Shadings. : 

Oswego Shade Cloth OO35 f2ciedos cee cover iv 
Wood Carpet. 

J. Dunfee:& COs. sonsoxss sige ktece ci Aenean Vv 

Wood-Mosaic Co ..,...--....02e0 areuiaas « cover iii 
Wood Filler. 

Bridgeport Wood Finishing Co............ ns Tap 

FB. W. De@VOG- Ri OOS mines i249. emele. naan Aah Seetasts i 

D., Rosenberg & Sons: 22) i... osc. denen nee Senenlh 
Woodworking Machinery. 

Connell'& Dengler’:-. 3-.23. cite. eacsete cette. iii 

E. & F. Gleason ......... ope coe pee cover iv 

Goodell :& Waters.<... 5: :<s-sascelccueh cet 53h 

Hoyt'& Brother:00; <0... 26-.c0.00 eees ate aba! iii 

C.-B.. Rogers: & Coles. sek = sees «<5 wey ..iv 

Rollstone Machine Co............. 4 seri 

Samuel J.Shimer. 2), $s cecsss:us. Mee ea .iv 
Wrenches, 

Geo. We MarbiOieencerees: cere. ccmedesy me erie Wall 








The Thomson-Houston Electric Co. 


—MANUFACTURE— 


THE ONLY PERFECT AUTOMATIC SYSTEM OF 


ARG AND INCANDESCENT LIGHTING 


In the Wworld. 


Ae New illustrated pamphlet will be furnished 
on application. 


THE THOMSON-HOUSTON ELECTRIC COMPANY, — 


Principal Offices: 178 Devonshire St., BOSTON. 
Western Offices: Pullman Building, CHICAGO. 


Manufacturing Co. 
Valves and Fire Hydrants. 


DOUBLE AND SINGLE GATE 


VALVES, 


The Ludlow Valve 











Also Check Valves, 
z Foot Valves, and 
Yard and Wash 


Nel HYDRANTS. 


("SEND FOR CIRCULARS. 


FACTORY AND OFFICE: 


938 to 954 River Street and 
67 to 83 Vail Avenue, 


End-Wood a Specialty. 


F i O O R Parquetry, Wood Carpet. 


Fine Hardwood Floors of every approved kind. 


END-WOOD MOSAI 


SAMPLE BY Mar, FouR CENTS. 


sg 
pl 


As ay 


is the most perfect and durable floor covering 
ever made of wood, 


CATALOGUE FREE. MANUFACTURED BY 


WMW7OOD-MOSAIC CO., 


Office and Works, Salesroom, 


aie FURNACE, 


818 SCIO ST., ROCHESTER, N. Y¥. 
FIRE TESTED 


THe NOVELT 


INDESTRUCTIBLE. 


Tens of thousands in use. 
All in good repair. 


Thirteen Years of Public Ser- 
vice. 








Universally Satisfactory. 


CHECK DRAFT 





Its wonderful merit has estab- 
lished its reputation. 


—*“*Par excellence,’ wherever 


It is the original and 


only possible perfect 
three drum _  construc- 
tion. 


Our Patents prevent 
the use of the essential 
and truly excellent fea- 
tures. 


Base imitations, avoid- 
ing our Patents, exist. 





























Do not fail to specify 
the NOVELTY and be 
sure you get it. 


GET DESCRIPTIVE PAMPHLET. i . 
ABRAM COX STOVE Co., 


_ EXPERTS AND SPECIALISTS in the manufacture of 
HEATING ENGINEERS’ SUPPLIES. 
PHILADELPHIA. 


| 


CHICAGO. 


321 FIFTH AVE,, NEW YORK CITY. 


TINTIN 


— Churches & Dwellings 


AT STAINED GLASS 


a 
Cast Iron Pipe for Structural Work, Columns, etc. 
Flange Pipe and Specials, 
STOP VALVES, FIRE HYDRANTS, LAMP POSTS. 
MELLERT FOUNDRY & MACHINE CO., Limited, 
READING, PA, 


CANTON IRON ROOFING CO., Canton, Ohio. 


MANUFACTURERS OF THE H. W. SMITH PATENT 


STEEL CORRUGATED IRON 
ROOFINC. WX Roofing and Siding, 


AY Beaded Iron Ceiling 

Made of genu- ¥ and Siding, Crimped 
ine sheet steel Edge Roofing and 

| and calamined M% Siding, Roof Paint, 
steel. ™ Roofer’s Paper, ete. 


Antique and Mosale Work, 
Designs and Estimates on application. 


William Reith, 
134 N. 7th St., Philadelphia, Pa, 





BEADED 


Brass LAMPS FOR CHURCHES. 
BRASS WORK FOR CHURCH ALTARS. 
BRONZE GRILLES FOR DOORS. 
WINDOW RAILINGS. 


Send for catalogue, price list, and samples. 
ORNAMENTAL LANTERNS. 
BRASS KAILINGS FOR BANKS. 


etalWork =: 


The JOSEPH NEUMANN CO,, Limited, N. W. Cor. Eleventh & Race Sts., 
PHILADELPHIA, 


GILLINDEHR & SONS, 
720 ARCH STREET, PHILADELPHIA. 


IMPORTERS MANUFACTURERS OF 


AND DEALERS IN FRANKLIN 


FRENCH ald AMERICAN 
Plate Glass, Window Glass, 
Equal to Foreign Brands, 


Looking Glass 
Plates, 


Enameled, 
Colored, 
Cathedral, 


AND 


other Ornamental 
Glass, 
Glaziers’ Diamonds, 


Pure Putty, 
Points, etc. 


PA. 









































Also Manufacturers 





OF THE 


“New Flint Glass 
| Ornamental Tile,” 


—FroR— 








Windows in Cars and 
Dwellings, 
OF 
Unequaled Bril iancy. 




















(SEE CUT.) 

































































































































































Catalogues and Estimates 
furnished on appli- 
cation. 



































Beautiful & Lasting for ORNAMENTING 
WINDOWS, DOORS, TRANSOMS, &c. 


Ss Stained 


= oS Glass 
SUBSTITUTE 


T SMALL COST. Send for Mlustrated Cata. 
aioe and Prices. Samples by mail 25 cents. 


W. C.YOUNG “HiiiavseaARCES™ 
AGENTS WANTED EVERYWHERE. 


COLORS 
STRICTLY PURE. 


For Painters’ and Builders’ Use. 
Cammot ke esxscelled for PURIDTYZT and FINDS NZSSS. 


MANUFACTURED BY 
HDW. HK. JILUARD, 


JE Oi eect ey C Cmeets VVC) ee as ts 
1645 NORTH TENTH STREET, PHILADELPHIA, 


Warren-Ehret Go., 


——MANUFACTURERS OF 


ROOFING 


On yA, KINDS 
BUILDING & SHEATHING PAPERS, 


Also all kinds of Concrete Cement Work Pavements, Cellar and Stable Floors, ete. 
Broken Slag for Roadways, Concreting, Railroad Ballast, ete. 


PHILADELPHIA. 


PA. 


428 MARKET ST., 
—- WORES :— 


{3th and Cumberland Sts., Phila., and Spring Mill, Montgomery Co., Pa. 


» ESTIMATES MADE AND SAMPLES FURNISHED ON APPLICATION. 


OFFICE, 





























EMBOSSED 
Glass, 


New Designs. 


Prepared Roofing es 






The BEST Roofing Tin 
is the CHEAPEST! 


But how are you to know that you §{ 
get the quality and brand wanted ? 


Because every PERFECT SHEET of the 
following three extra fine guaranteed 





Temorial 


WINDOWS, 
SPECIAL WORK. 


























































brands of Roofing TIN IS STAMPED at 
ik ' 
Siero es BEST, CHEAPEST, MOST DURABLE. Work Brass Signs 
eal AND 
66 ”” Extra Heavily Coa ted. Oy o. aMemoriais, 
Old Style” Pane ser wae ANYBODY CAN PUT IT ON. be wid nd Saal 
sb H 7? Re-dipped. Made Sample of work on Exhibition at 14 Vesey St., N. Y. 
Westminster.” from iesey inn EASILY HANDLED. 
DESIGNS and ESTIMATES FURNISHED. 
coOK Ley, Highest Grade of PUT UP IN ROLLS OF 100 SQUARE FEET, Work an Releranees 
K Heavy Regular Coated. Sk ea Guive Mei Coe Pennsylvania Railroad, 
Send for Latest Circular, Price List, etc. Pennsylvania University. 
EVERY BOX IS GUARANTEED, ; 
Sample pines fe the tein also circulars and MANUFACTURED BY iy EH, PO SLEB & Cok 
ae nie eae M. EHRET. vr.. & CO 1814 RIDGE AVENUE. 
N.& G. TAYLOR CO. ; 4 ; t : 
Established 1810. 77th year, || PHILADELPHIA, ST. LOUIS, CHICAGO, BRANCH OFFICE: 
PHILADELPHIA. 527 ARCH Sta, PHILADELPHIA, PA, 
: ; 423 Walnut Street. 113 North 8th Street, 50 Dearborn Street, 














YOUR ATTENTION W () 
IS ESPECIALLY DIRECTED TO THE 


&7 | Advertisement (on Page i of Advertising) D Mi A N T E LS. 


SOF, Tan — INTERIOR DECORATIONS, 
Celebrated Economy Heaters, ARTISTIC FURNITURE, 


J. F. PEASE FURNACE CO,, DESIGNED AND MANUFACTURED BY 
OY VAST TELE PR ae GHoOo. WW. SMITH ce oo., 
3907 to 3919 Powelton Avenue, Philadelphia, Pa. 


FAYETTE ER. PLUOME, 


Successor to YERKES & PLUMB, Manufacturer of 


Hammers, Edge Tools, Sledges, Blacksmith and Railroad Tools. 


MAIN OFFICE and WORKS: 
PENN. R.R., TUCKER AND JAMES STREETS, PHILADELPHIA, PA. 


Architects, Roofers, Builders. Alderly” and Penn” Old Method Roofing Plates 


THE TWO BEST BRANDS OF CUARANTEED ROOFING PLATES. THERE ARE NO OTHER BRANDS EQUAL TO THESE PLATES. 
Made of Siemens-Martin Soft Steel, same as Old Style Plates. 
ALDERLY Next in Quality, of Standard Weight, Perfectly Square, Perfectly Assorted. 
True to Gauge. We carry in Stock, Stamped and Unstamped. 


ARANTEED to hak any test demanded, Guaranteed to be heavier coated than any other plate, each box, 
x20 contains 20 Ibs,, and 28x20 contains 40 Ibs, Guaranteed to have all the Coating that it is possible for any plate 


ft ” 
to hold teed ftolled t Gaug Absolutel rfect t. G teed to last | Roof 
PENN” OLD nae Treble Coated Roofing Plate. eect thing Since OM Styae Plate GaPantosd sheets PorfcSuy amuse ai Hat Hoth RO id yal 
strapped with iron 
SOLE MANUFACTURERS of the “PATTEN” METALLIC ROOFING SHINGLES. 
ae GUMMEY, SPERINC. INGRAM c& CoO., Philadelphia—Liverpool. 


For Churches and Private Dwellings, et Ww 0 R K { A C it : N = R y 
CTA N ED G LASS ee ee Om W | | Band ING M/ Planers, Shapers. j 





) Syracuse, N. Y., U.S. A., and webisode Canada, 

















ALFRED GODWIN, SPECIAL FOR CARPENTERS AND BUILDERS. 
1201 Market Street, Philadelphia, Pa. E. & F. GLEASON, 250 Susquehanna Avenue, - - Philadelphia, Pa, 


WINN iy i] IK Malaga Glass & Mfg. Co., “GIANT” PORTLAND CEMENT, 
zg —MANUFACTURERS OF— 


“TGYPT” PORTLAND CEMENT, 
High Grade American Window Glass “IMPROVED UNION” CEMENT, 
| AND IMPORTERS. » “UNION” CEMENT, 
MALAGA Soe are N. J. 400 CHESTNUT Sr Pee: LESLEY fi TRINKLE, Sales Agents, 216 South Third St., Phila. 


GAS FIRE SHAW & GEARY, 


Fesembling Wood or Coal. 


parnins twat or tataeres cox] LE LEGTRIGAL fl PPLIANGES. 


53 No. Seventh St.,, PHILADELPHIA. 












































































































































sqin ordering your Window Shadings specify 


? a “ CHOUAGUEN,” 


AND TAKE NO OTHER. 








































Ly See Trade Mark. 
a LON the Best Finished, Most Uni- 
form, and Most Durable 
Goods made. 
ENQUIRE OF ANY DEALER. 























HENRY P. DIXON & CO., 


Wanufacturers, 


1320 Chestnut St., - Phila., Pa. 









































With Two Supplements consisting of 
ates in Colors and One Large Sheet of Details. 






NO. ii | Two Pl 
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COPYRIGHTED, 1888, BY MUNN & Co. 


New York: Published by MUNN & CO., 361 Broadway, corner Franklin Street. 




















THE JACHE SON 


mt 


ECONOMIC * GAS * ENGINES. 


s 
Best in principle, workmanship, and materials, An unequaled small Motor 
adapted to all uses, When the Motor is not at work, the expense of running it 
ceases, Simple, Safe, Economical, Durable, No extra Insurance required. 





ale & Fireplace Furnace 


ae A FURNACE 









PLUMBERS’ CAS ENCINE. mk 


Especially adapted for pumping water in Private and Apartment Houses, 
Flats, Small Hotels, and many other places. 
ti) 


wy 


od 





IN THE 


HIRD PiACH, 


So combined with the grate as to increase 
the heat of the latter fourfold, and effect 
perfect ventilation by producing an inflow 
of warmed outdoor air and exhaustion of 
the air near the floor. 


OVER TWO HUNDRED 


iia : i different styles of design and finish 


AN 























ACH In use ten years, with all kinds of fuel; 
heating rooms adjoining, or on different 
floors. Reports from every State and Ter- 
ritory, and 


, ILLUSTRATED CATALOGUES 


— —S 


SS, Sent on Application, 


EDWIN A. JACKSON & BRO.,50 Beekman St., New York. 


Pusan | ASBENTOS FLOORING FELT. 
DVERTISEMENT ON PACE tit Patented August 20, 1872. 
FRANK B.MALLORY. 































































































































































































































































































= SS 


Capacity 250 Gallons, 50 feet high, per hour. 


LARCER SIZES. 


No. 7. One-Half Horse, 600 Gallons, 50 feet High, per Hour. 
No. 8. One Horse, - 1,500 ‘ “ ‘“ ‘6 


CASOLINE CAS ENCINES. 


No. 15. One Man, - 300 Gallons, 50 feet High, per Hour. 
No. 16. One-Half Horse, 600 ts 34 s 2 
No. 18. One Horse, - 1,500 ae ae * 7 
Four Sizes, from Motor for Sewing Machine or Dental Engine to One Horse Power. 
Our Gas Engines will work satisfactorily when attached to Gasoline Machines. 
SEND FOR ILLUSTRATED CATALOGUE. 


HWconomic Gas Hngimnme Co., 
Office and Salesroom, 34 DEY ST., NEW YORK. 



















































































SPECIFICATIONS SHOULD INCLUDE 


Folsom’s Patent Roof Snow-Guards 





Address, —300,000 IN USE.— 
JOHN H. HILLER, 1408 TremontSt., Boston. 


Solid Braided Cotton Sash Cord. 


a For Lining between Floors, under Slates, 
getz = Shingles, Clapboards, &e. 









The ste Amor ag Window Line [169 © 
oes not wear out. Save the annoy- ongress St., Boston 
ance of broken cords, Samples free on Offices: > 33 ‘John st., New York, - 


























Harner er KK application to the manufacturers. 
it >. y S : s . = 
1... 4 £ 2) 2|\Dwelling-Warming 
Lac i) fee Hot-Water System. 
ey alig:| HITCHINGS & CO., 
— = “ 233 MERCER STREET, N. Y. 








—— ALS Oo 


N OFFICE BUILDINGS, aid 
———-—______—-~ |({reenhouse Heating and Ventilating Apparatus. 


with U.S. Mail Chutes, (pat’d), 
andthe U.S, freecollection ser-| 
vice, tenants mail letters without: |: Sy oconn, 
going down stairs. Write for par- | 


ticulars. The Cutler Mfg. Co., 
Rochester, N. Y., Sole Makers. 


Estimates of cost furnished 
on application. 

















|| SEND 3 CENTS POSTACE FOR 
ILLUSTRATED CATALOGUE. 


SCHUMACHER & ETTLINGER, 


LITHOGRAPHERS, 


32, 34 and 36 Bleecker and 311 Mott Streets, 
NE Vv Yorn xz. 








THE OTIS TUBULAR | 


FEED WATER HEATER \ 


With Seamless Brass 
Tubes and the most 
recent improvements. 

Specially adapted 
for utilizing the ex- 
haust steam of 


ELEVATOR ary wees oex ss 


both Passenger and 







FINE COLOR WORK A SPECIALTY. 
















































Freight, to heat the —AND— 
Feed Water for the STAN LE Y’S 
oilers. 
We “Pika pee OFEICH B di R bb & Sli = 
square foot 0 eat- t tt 
ing surface per horse ea Ing, a e I in ane. 
power. = i 
We can give refer- U R N j U Ie = ‘Ee <So 
ence from Heaters yigioatheap [Za 
already in operation No. 45. Iron Stock and Fence, $8.00 = == a) 
under the same con- In Great Variety 1 “ —— } hg 
ditions, giving the A Southern Carpenter writes , 





concerning this tool; “A first-class 
Mechanic’s pet. Worth its weight in 
silver.” 





best of satisfaction. 
MANUFACTURED 
BY 


Siowart Heater | Te GC. SELLEW, 





MANUFACTURED BY 





A Western Carpenter writes 
concerning this tool: ‘tI have just 














finished one house, ich it pai 
hay SOAs 111 Fulton Street, ern emma an 
40 & 42 Clinton Street, — : 
BUFFALO, N. ¥. NEW YORK. FOR SALE BY ALL 








HARDWARE DEALERS, 











| TEN 





NEW YORK, MARCH, 1888. 
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Single Copies, 25 Cents, 





DESIGN FOR A HALL AND STAIRWAY. 

We give a sketch of the hall and stairway of a luxu- 
rious English dwelling, Wadhurst, South Park, Eng- 
land, which we find in La Semaine des Constructeurs. 
Gillow & Co., architects. Richness of decoration, num- 
berless objects of art, pictures, statues, Chinese porce- 
lain, ceilings of embossed leather panels, tapestry 
carpets in single piece, covering floor and stairway, 
electric lights—all unite in securing that air of com- 
fort to obtain which the English use the resources, art, 
and the facilities offered by the most recent progres- 
sive forms of industry. 





Ancient Water Works. 
Among the great water works of the world, those of 





























Peru were in some respects the most difficult achieve- 
ments of any. The Incas built aqueducts from the 
slopes of the Andes for a distance of more than 100 
miles to the capital ; carrying the water partly through 
tunnels cut in the rocks, and partly on arcades on sup- 
porting pillars of mason work to span valleys—the 
channels being composed of cut stone without cement. 
From these great aqueducts a number of branch con- 
duits and furrows were laid laterally for irrigation pur- 
poses. The ancient water works at Jerusalem consisted 
firstjof wells in the limestone ridges on which the city 
was built; but as the population increased, the Jews 
were obliged fo gather the rainfall during the winter 
season, and gore it in tanks and cisterns placed in 
secure inclosures and within the walls of the temple. 
An aqueduct constructed of stone laid in cement, 
brings water from the pools of Bethlehem, about six 
miles, to a tank lying under the chief Turkish mosque. 
The populatijn of Jerusalem seldom suffered from 











water famine. Strabo mentions as something remark- 
able that there was always a plentiful supply of water 
within the city while a famine prevailed in the region 
around about. The water works of Athens were begun 
about 560 B. C., and consisted of stone aqueducts lined 
with baked clay, and carried almost wholly on the sur- 
face of the ground. Carthage was supplied by water 
brought from the hill ranges on the south, upward of 
70 miles distant; and the ruins of an aqueduct, built 
in the Roman style, may still be seen. 

SS ee 

Making the House Water Tight, 

We continue our remarks from the January number 

concerning the importance of constructing houses so 
that they will be water tight. 





done, the usual shrinkage of the wood does not open to 
the weather tbe sheathing and plastering of the house. 
These openings may be seen in almost any new house 
shortly after it has been built, and through them the 
rain enters, staining and damaging the plastering, 
paper, or decorations within. The usual remedy is 
putty or white lead. This, however, is only tempora- 
ry, for they each crack and fall out after a short time, 
so that the operation must be often repeated. Win- 
dow frames are frequently so constructed that the 
water can get in on the sides or in the corners at the 
bottom. The former trouble may be remedied by 
eaulking with oakum and then filling with putty or 
white lead ; the latter, by a strip of very thin copper 
nailed down carefully. 
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DESIGN FOR A HALL AND STAIRWAY. 


Nothing will conduce more to this than to flash with 
strips of tin all the corner boards, door and window 
frames, where the ends of the outer covering (such as 
clapboards or novelty siding)*come in contact with 
them. 

This plan is a novel one and seldom, if ever, adopted. 
It is not expensive, but if it were, it would repay all 
the cost in the permanent benefit to the building. 
The writer has used it tohis great satisfaction, and 
would not omit it from any future specifications. 

The strips are of tin, about 244" wide, and cut from 
sheets 20 X 28. These are placed perpendicularly 
against the sheathing edge, so that the edge not under 
the clapboard will lap about 3g of an inch over the | 
eorner board, door or window frame, as the case may 
be. The outer covering follows these strips upward. 
The overlap should be hammered down flat, so as to 
make a good finish, and in some cases a few tacks may 





be needed to make a smooth job, If this work is well 





This is the season of the year for the tin gutters and 
leaders to be injured by the ice and snow. The snow 
falls upon the roof and accumulates in the valleys and 
gutters. The temperature rises enough to partially 
melt the snow, and at nightfall again lowers to or be- 
low the freezing point, and the result is that the gut- 
ters and valleys are filled with solid ice. Thesudden ex- 
pansion of the freezing water bursts open the joints of 
the tin, and leaks are quickly made. As proof of this 
observe during a thaw the pendent icicles from the 
cornices of many houses, coming, not from the flow 
over the gutters, but through openings 77 7. Mark 
carefully these places now, and in early spring make the 
repairs without delay. Decay of the woodwork speed- 
ily follows neglect of these precautions, and expense of 
repairs increased tenfold. 

—————— en - 6 O ee 

Woot saturated with a 10 per cent. solution of gly- 

cerine can bear exposure to 130° to 140° without injury. 
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A COTTAGE OF MODERATE COST, 

One of our plates in colors shows a cottage designed 
by J. Averit Webster, architect, No. 110 E. 125th Street, 
New York City. Presenting as it does from every direc- 
tion good sky lines as well as distinctive features in 
chimneys, dormers, ete., it is deserving of a good sized 
plat of land where the view from all sides is as little 
obstructed as possible. The verandas are so situated 
that one of them will always be in the shade in the hot 
summer days, and none of them is so wide or low as 
to shut the light away from the adjoining rooms. 

Planned as it has been for a home, where every room 
will be used daily, hall, parlor, and dining room have 
been separated only by portieves. Sliding doors could 
be placed between parlor and dining room, and the 
staircase leading from dining room ineclosed. But to 
do the latter would sacrifice one of the most attractive 
features of the house. The platform where the two 
staircases meet, with its colored glass window and 
broad seat, will be found a pleasant lounging place. 
The rooms are all of goodly size, and so arranged that 
there are places to put the furniture without interfering 
with windows or doors—a point in house planning that 
is frequently lost sight of. The sitting room can be 
used as a sleeping room if desired. 

This house can be built in the vicinity of New York, 
in athoroughly good manner, as specified, at a total cost 
of not more than $3,500. 

SPECIFICATIONS. 

This specification is intended to supplement the 
drawings, and specify and explain only such details of 
construction, quality of material, ete., as cannot there 
be clearly shown. 

All materials, unless expressly stated otherwise, must 
be of the very best of their respective kinds, and be 
promptly furnished before needed, to the end that no 
delay in the progress of the work may occur from want 
of material at any time. 

Each contractor must perform his work at the pro- 
per time and with all reasonable promptness, so that 
no other class of workmen shall be delayed by him. 

First-class workmanship will be expected and re- 
quired in every particular. 

MASON. 

Under this head is included all excavating, grading, 
all stone and brick work, all plastering, together with 
all the necessary materials for the same. Also cistern 
and drains. 

Excavating.—Exeavate for cellar and foundation 
walls as shown by plans and sections. Put aside the 
earth removed, to be used in grading after house is 
completed. No foundation shall be less than two feet 
below the surface of the ground when grading is com- 
pleted. 

Drains.—Lay all earthenware drains as shown on 
cellar plans. Tile must be laid with tight joints ona 
solid foundation, in a straight line, with a uniform fall 
of not less than 14 inch to the foot, and the top of the 
drain at its highest point at least four inches below the 
bottom of foundation walls. 

Stone Waills.—Footing course to consist of large, flat 
stone, well bedded and laid edge to edge. Build walls 
of good building stone, straight and plumb, and well 
bonded. Inside of cellar wall to be neatly pointed. 
All stone walls to be coated on outside with asphaltum. 
Mortar for all stone work, and also for all brick work 
below sills of house, to be composed of five parts of 
clean, sharp sand and two parts of Rosendale cement. 
No tempered-up mortar to be used. 

Cellar Bottom.—Make foundation by firmly ramming 
down coarse gravel four inches in thickness. Upon 
this put a coat of cement mortar mixed with small 
gravel or broken stone, two inches thick, well rammed, 
and finish with a coat of cement one inch thick, which 
last shall be floated off smooth and level. 

Brick Work.—Build foundation walls, chimneys, 
piers, etc., as shown by drawings. The best and most 
evenly colored of the brick to be selected for the face 
of walls and outside work on chimneys.” Select the 
hardest burned brick for the walls near the ground. 
All outside brick work to be laid in red mortar. Use 
Peerless color, manufactured by Saml. French & Co., 
Philadelphia. Bond the foundation walls every sixth 
course, by clipping outside bricks and laying in diag- 
onal headers. Mortar for brick work shall consist of 
one part of good Rockland lime and three parts clean, 
sharp sand. The lime must be thoroughly slaked and 
mortar well mixed before using. All outside work to 
be washed down with acid and oiled. 

Chimneys.—Build up as shown by plans, elevations, 
and details. Smoke flues to have joints struck smooth. 
Build in tin hot air pipes where shown. Turn trimmer 
arches at all fireplaces. Furnish and set all terra cotta 
and stone shown in chimney stacks. Chimney caps to 
be of bluestone. Supply iron braces as shown. 


When frame is up. carry up brick walls to top of’ 


beams, and fill in between all studs of outside walls to 
top of base board. 


2| Lathing and Plastering.—Use No. 1 St. John spruce | 
lath. Openings between laths must not be less than 
tt ~, of an inch, and joints must be broken every 18’.* 


* If any walls or ceilings are found not to be straight and true, the ma- 
son wil] call on the carpenter to make them so before putting on lath. 








Inside of brick foundation walls to be furred and 
lathed and plastered two coats. Cellar ceiling to be 
lathed and plastered two coats. All walls and ceilings 
of first and second stories to be plastered three coats: 

The scratch coat shall consist of two parts of No. 1 
Rockland lime and five parts of clean, sharp sand, with 
plenty of long hair. The lime to be thoroughly slaked 
before sand and hair are put in. Hair to be well 
beaten and soaked before mixing in mortar. All mor- 
tar must stand at least one week after mixing before it 
is used. 

Browning coat same as scratch coat, except hair. 
Keep well up to grounds and down to floors. Float 
and level off so that all walls, ceilings, and angles are 
straight, true, level, and plumb. Finishing coat to 
consist of No. 1 lump finishing lime, clean white sand, 
and plaster of Paris in proper proportions. Lime to 
be slaked and strained, and allowed ten days to season 
before using. Hard finish all walls and ceilings except 
in cellar. Run mouldings in hall, parlor, dining and 
sitting rooms, and chambers, as shown by details. Put 
up plaster arches and brackets where shown. In par- 
lor put up plaster center, to cost $2.50; in hall and 
dining room to cost $1.50 each. Patch up after all 
other workmen, and leave work in perfect order. 
After white coat is on, clean out all waste and cart 
away from premises. 

Grade grounds after all other work is finished. 


CARPENTER’S SPECIFICATION. 


The carpenter will furnish all the materials and do 
all work necessary to complete the house, excepting as 
heretofore specified in mason’s specification, and items 
named hereafter to be furnished by the owner. 

All lumber and timber must be of good quality and 
entirely free from shakes, rot, and large knots. Finish- 
ing lumber must show clear when up and be thorough- 
ly kiln dried. 

Framing.—Details show sizes of timbers and meth- 
ods of framing, sills, beams, rafters, and all outside 
studs of spruce. Partition studs of hemloek 2x4. All 
studs and beams 16” centers. Rafters may be 20” centers. 
Double studs at sides of all doorsand windows. Corner 
posts 4x6." Sides and roof of entire building to be 
sheathed with % pine boards dressed on one side. All 
sheathing to be covered with heavy goed quality resin 
sized sheathing paper, joints lapped and tacked. Paper 
must extend behind all windows and door casings, 
corner boards, cornice, ete. Weatherboards dry, bey- 
eled white pine, 6” wide, laid 414" to the weather. 
Shingles cedar, 18” long, 6 wide, clear, dry, and of 
first quality. On sides butts cut as shown by details. 
Square butts on roof. Shingles on roof may be laid 5” . 
to weather, and on sides 6”. 

Corner boards and hanging stiles 1144" thick. Water 
table, window eaps, cornice, brackets, ete., as shown by 
details. 

All lumber used in outside work of house must be 
white pine, extra dry, free from sap, shakes, rot, or 
large, loose, or black knots. 

Tin and Galvanized Iron Work.—Roof o ‘rear ve- 
randa to be tinned with 14x20” IX bright charcoal 
roofing plates. Same quality of tin to be used for val- 
leys and flashing. Under each course of shingles on 
hips lay 7X10 tin plate. Flash well over all windows, 
doors, ete., and around chimneys, and at all points 
where a roof and side of house join. 

All gutters and leaders to be of galvanized iron. 
Gutters to be constructed as shown by details and set 
with a fall of at least 44" to the foot. Connections to be 
made so that a part of the water from roof may be 
discharged either into tank adjoining bath room or 
into cistern, as may be desired. 

Furnish all tin pipes required to convey hot air from 
furnace. 

Cresting to be made of galvanized iron, as per de- 
tail. 

Gas Fitting.—Run all pipes before floors are laid. 
Use no pipe smaller than 3g". Set all side lights 514’ 
from the floor. Run pipe for chandeliers in hall, par- 
lor, dining room, and sitting room; also, front tham- 
ber. Side lights for all other rooms. Two side lights 
in cellar. Stop cock and meter connections in cellar. 

Owner will furnish chandeliers and hall lantern. All 
ordinary burners to be furnished by gas fitter. 

Floors of Georgia pine for first and second stories. 
Boards not over 4" wide. Spruce flooring over entire 
attic. 

Furnish and set all grounds needed for plastering. 
Care to be taken to get all plumb, straight, and true. 

Set up stairs as soon as brown coat is on. Construe- 
tion of stairsis shown in details and plans. Cellar 
stairs of Georgia pine Main stairs of yellow poplar, 
with cherry newels, hand rail, and balusters. 

Trim, ete.—The kitchen and pantry te be trimmed 
entirely with Georgia pine. All the rest of the first 
floor to be trimmed with the very best quality of yellow 


' poplar, clear, kiln dried, and free from defects of every 


deseription. The second story, except bath room, to be 
trimmed with good white pine that is theroughly dry, 
and such as will show entirely clear when up. Trim 
bath room in ash. Case up cellar and ettic windows 
with white pine. Build frame work and make and 
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hang white pine batten doors for outside cellar en-! 
trance 

Sash, Doors, and Blinds.—Sash of first quality clear 
kiln dried white pine, glazed with double thick French 
glass, and hung with weights, except French window 
opening from sitting room and dormers in bath room 
and attic, whieh will be hung with butts. Sash to be 
primed with white lead before being glazed 

All doors opening into hall, parlor, sitting and 
dining rooms, to be cherry. All other doors of white 
pine. Doors to be made of thoroughly kiln dried, first 
clear lumber, put together with mortises and tenons, 
and well wedged and glued. As soon as hung each 
door shall be either primed or filled, to prevent absorp- 
tion of moisture from the plastering. 

Outside rolling slat blinds for all windows except 
dormers in bath room and attic. Same quality of ma-) 
terial and workmanship as sash. 

In kitchen build, as shown on plan, wash tubs and 
coal box, and ease up {sink with wainscoting, entire | 
kitehen to be wainscoted 4’ high with 214 x 14 beaded | 
yellow pine, finished with moulded cap 214" wide. 

Fit up pantry with three tiers of shelves. The lower 
shelf in front of window to be 2’ wide, with drawers 
beneath to floor. Other shelves 16, 12, and 10” wide. 
Build flour bin to hold one barrel of flour. 

Put up strips for wardrobe hooks. 

In all closets put up two wide shelves and wardrobe 
strips. 

Mantels to be of cherry in parlor and dining rooms, 
to cost $20 each. In second story of marbleized slate, 
to cost $12 each. 

In putting up the frame, sheathing, roofing,shingling, 
laying floors, and in every detail of the work through- 
out, the carpenter will be required to nail everything 
thoroughly, as may be directed by the architect or 
superintendent. 

All joints made in putting up trim must be tight. No 
putty to be used to close up joints. Sash and doors 
must all run and swing free and clear, and at the same 
time fit closely, and all be in good working order when 
the job is completed. 

Hardware.—Trimmings for first floor, except kitchen ! 
and pantry, of bronze. Porcelain and japan finisb , 
for the remainder of house. Mortise locks, with brass 
bolts, strikes, and face plates, with steel keys for all! 
doors except in cellar. Front door to have good night 
latch and three 444 x 414 loose pin butts. All other 
doors 114" thick, two 414g x 4% loose pin butts. 14" 
doors, 4 X 4 loose pin butts. All drawers to have two 
pulls. Sash to be hung with best iron axle pulleys 
and braided cotton cord. 


PAINTING. 

The outside of house to be painted three coats. Roofs 
to be colored tile red. Cresting, finials, and gutters of 
a darker shade, approaching brown. Shingles on sides 
one or two shades darker than roof. Cornices, casings, 
mouldings, ete., dark olive green. Weather boarding 
light olive. Doors and blinds an intermediate shade. 
To brighten the general effect, the carving on brackets, 
ornaments, ete., may be painted bright red or yellow, 
and crestings and finials touched with gold, but these 
colors must be used very sparingly. Sash wine color. 
Metallic paint may be used for roof and alliron and tin 
work. The body of all paint for woodwork must be 
pure white lead mixed with boiled linseed oil. 

The woodwork of hall, parlor, dining and sitting 
rooms will be stained mahogany color and finished 
with three coats Rosenberg’s Elastica finish No. 2, the 
last coat to be rubbed down with pumice stone and 
oil. Kitchen and pantry two coats best Zanzibar var- 
nish over one coat shellac, not rubbed. All white 
pine work to be painted two coats, such shades as 
owner may select. 














PLUMBING. 

Soil pipe and house drain of 4” cast iron pipe. Water 
supply pipes 5g AA lead pipe. Waste pipe C, and in 
no case smaller than 144". Ventilate all pipes to pre- 
vent siphonage. Make all necessary connections to 
supply fixtures with hot and cold water. Connect 
house drain with sewer. Soil pipe to be carried up in 
ehimney stack above bath room In kitchen furnish 
and set up, in complete working order, one range with 
eanopy, one 40 gallon galvanized iron boiler, and one 
steel sink, size shown on plans. Also make necessary 
connections to supply wash tubs with hot and cold 
water. 

In eloset, opening from sitting room, furnish and set 
up marble top wash stand, 14’ decorated porcelain 
bowl, nickel plated fixtures. In bath room, marble’ 
top wash stand, 15" decorated porcelain bowl, nickel 
fixtures, 544’ 14 ounce bath tub, patent trap and over- 
flow. Universal water closet, with copper lined cistern, 
complete. (Plate No. 15.) 

Adjoining bath room, as shown on floor plan, put up 
copper lined tank 2’x4'x7' inside measurement. All 
fixtures to be supplied with water from this tank, which 
will be arranged to be filled both from the roof and | 


from the Pte pump. 








In cellar furnish and set up one return flue port- 
able furnace, with all necessary pipes for hot and cold 
air, registers, etc. 

in kitchen place one electric bell, with button at front 
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door, the connecting wires to be carried along cellar 
ceiling, and battery placed in cellar. 

Hearths in parlor and dining room to be tile, to eost 
35 cents per foot. Slate hearths in second story 

— + oe 
A SUBURBAN RESIDENCE, 

One of our colored plates this month illustrates a 
pleasing residence, of the following dimensions : 

Front, not including piazza, 48’; side, not including 
piazza and kitchen, 43’ 6"; store room and back porch, 
10’ x 16’; kitchen, 18’ x 25’ ; lavatory back, 5’ 6" x 7 6". 
For size of rooms see floor plans. 


ceiling in attic, 8. 


The estimated cost without mantels and furnace is | 


$12,500. There are open fireplaces in dining room, 
library, parlor, reception room, ball, and three cham- 
bers on second floor. The four fireplaces on first story 
are in one chimney. 

The kitchen is set apart from main house, with porch 
between. The attic is unfinished; there could be 
four nice roonis therein. 


SPECIFICATION. 


These specifications are intended to embrace all of | 


the labor and materials necessary in the erection and 


completion of the building in all its parts ; the whole | 


to be comprised within any contract or contracts that 
may be made for the same. 
The entire work is to be constructed and finished in 


every part in a good, substantial, and workmanlike | 


manner, according to the accompanying drawings and 


these specifications, to the full extent and meaning of | 
| the same, and to the entire satisfaction, approval, and 


acceptance of the owner. 

The following is a list of the drawings which accom- 
pany these specifications, and which form part thereof : 
Front elevation, side elevation, side elevation, rear 
elevation, plan of cellar, first floor plan, second floor 
plan, plan of attic, roof plan. 

Additions, Drawings, etc.—There is also furnished a 
complete set of detail or working drawings for exterior 
and interior work, which, used in connection with the 
above, show all dimensions in relation to the work 
which is represented by the detail drawings Where 
figures are not given, all drawings must be accu- 
rately followed and measured according to their scale. 
All writing and figures are to be considered a por- 
tion of these specifications, and must be followed and 
eonsidered. In every case where figures are ;shown, 
they must be used in preference to measurement. 

Alterations.—It is also understood that the owner of 
the building shall have the right to make any altera- 
tions, additions, or omissions of work or materials 
herein specified or shown on the drawings, during the 
progress of the building, that he may find necessary, and 
the same shall be acceded to by the contractor or con- 
tractors, and carried into effect without in any way 
violating or vitiating the contract. And the value of all 
such alterations, additions, or omissions shall be agreed 


/upon in writing between the said owner and the con- 


tractor before going into execution, or no allowance 
will be made for them by either party. 

Care of Finished Work.—Particular care must be 
taken by the contractor of all the finished work, as the 
building progresses, which work must be covered up 
and thoroughly protected from injury or defacement 
during the erection and completion of the building. 

_ Specifications and Drawings.—The drawings and 
specifications are intended to co-operate, so that if any- 
thing is mentioned or expressed in the specifications 


and not shown upon the plans, or, vice versa, if any- | 


thing is shown upon the plans and not mentioned or 


expressed in the specifications, the same is to be con-| 


sidered and executed by the contractor or contractors 
as if it were shown and expressed on both plans and 
specifications. 

Rejection of Materials.—The owner shall have full 
power, at any time during the progress of the work, to 
reject any materials that he may deem unsuitable for 
the purposes for which they are intended, or which 
are not in strict conformity with the spirit of these 
specifications. He shallalso have the power to cause 
any unsafe or inferior work to be taken down. 


MASON WORK. 


Excavations.—The cellar is to be excavated to an 
average depth of 4. Cellar under the main house only. 
Trenches for all exterior foundations to be dug at least 
3 0" deep, and all excavations that are necessary to car- 
ry out the plans, such as drains, piers, steps, vault and 
other foundations to be well and faithfully done. The 


earth to be filled in and packed against the foundation | 


walls after the mortar is dry, and level with the bottom 
of the underpinning. Also trench under foundation 
walls and exterior walls and piers, and all other neces- 
sary excavations required. 

Drains.—All drain pipe to be of best quality drain 
tile. These pipes to be properly graded. 
joints clean and tight with Portland cement. Runa 
5" soil pipe from inside of cellar wall to sewer ; 3" drain 
pipe from all leaders to connect to the soil pipe. Fur- 
nish and fit all necessary bends, crooks, etc., to make 
this piping complete, 
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Height of stories : cel- | 
lar, 7 6°; first story, 12’; second story, 11 ; height of | 


Make all | 


Foundations and Stone Work 
Footings to be Jaid under all walls and piers, both 
| stone and brick. All footing courses under stone walls 
to be of concrete 4° wider each way than the walls rest 
'ing thereon, and 4° thick. 

Foundations.—All footings, piers, foundations, brick 
and stone walls to be built to correspond with the sizes 
marked on the plans. The stone used in the founda- 
tion under the staircase window to be approved medium 
size quarry stone, laid up as indicated on the elevation, 
with strong cement mortur, this stone work to have 
neatly cut cemented joints. The foundations for 
porches, piers, steps, and kitchen, etec., to extend 3’ 0° 
| deep below the grade line. The foundations to be solid 
concrete and slightly taper on all sides from bottom 
up. The brick and stone wall coming against the earth 
|to be well cemented on the outside to the top of the 
ground. 

Brick Work.—All face walls and piers above grade 
exposed to view to be laid with pressed brick, with ver- 
tieal and horizontal joints. All to be carefully set and 
bedded on their broadest faces. All neatly laid in red 
mortar and cleaned off with aqua fortis after comple- 
tion. This wall will extend 3’ above the finished grade. 
| All the walls not exposed to view, including the interior 
walls in the cellar and those not seen in the chimneys, 
| to be good, hard burnt brick, which must be laid wet 
‘in warm, dry weather, or if laid in damp, freezing 
weather, the brick must be kept perfectly dry. All the 
| brick to be laid up in the best and most workmanlike 
manner, with mortar composed of good lime, sharp 
sand, and cement. All piers and walls to be built as 
represented by the plans, and of such dimensions as 
marked thereon. : The cellar will be 8’ from top of ce- 
ment bottom to the under side of floor beams. 

The chimneys to be built and carried up as repre- 
sented by the drawings, with pressed brick laid in red 
mortar. All flues to bestruck joints on the inside, and 
left free and clean on the completion of the work, All 
chimneys to be topped out as per elevations with” 
pressed brick laid in red mortar. ‘The fireplaces 
throughout to be laid up with white fire brick laid 
in yellow mortar. The kitchen fireplace to be laid up 
with select hard burned red brick and in red mortar. 

Bluestone.—Furnish and set in kitchen a rubbed 
bluestone shelf and hearth, to be the size as marked on 
the plans. Turn trimmer arches to all fireplaces. All 
hearths laid with ornamental tiles and borders, size as 
marked on the plans. These tiles to cost not less than 
sixty cents per square foot, selected by the owt ae, 

Plastering.—The walls and ceilings of all the 
and apartments where shown must be ee 

ms 


ays 

plas- — 
tered with two good coats of sand, lime, and anor- © 
tar, brown finish and scratch coat, an additional coat 
of white hard finish, composed of best hard finish lime 
and plaster. All lime must be thoroughly slaked, and 
made up at least eight days before using in the build- 
ing. All of the plastering must be done in the best 
manner, and the repairing and patching must be fin- 
ished on the completion of the building, and all work 
to be left in a perfect condition. The underside of all 
staircases to be plastered where required by the plans. 
All exposed plaster corners to have rule joint. 

Plaster Cornices.—All the principal rooms on first 
and second stories, including second story hall, to have 
plaster cornices 8" down on side wall and 10° on eeil- 
ing. Also set and furnish center pieces in each of said 
rooms, to cost $5 each. 

Cellar Bottom.—The cellar bottom must be leveled 
off, packed, and settled thoroughly, and covered flush 
‘and smooth with cement concrete 3" deep in three 
parts of clean, coarse, sharp gravel and one part paste 
and Portland cement, and the entire surface to be 
flushed upeven andtrue. Around the sides of the main 
walls form gutters sufficient size to carry all the water 
to the drain. Over the mouth of the drain place an 
iron strainer, and leave the whole job or work in per- 
fect order. 


- 


CARPENTER WORK. 

Timber and Framing.—First floor joists, 3" x 10", 16” 
from centers; second floor joists, 3" x10", 16" from 
centers; third floor joists, 3" x 9", 16" from centers ; 
ceiling joists, 2” x 8", 24" from centers ; rafters, 2” 8", 
24" from centers; hips, 2" x 8"; partitions, 3" x 4", 12" 
from centers ; door studs, 3" x 4" doubled ; wall plates 
and ties, 4" x 6"; bridging, 2” x 2"; sills, 4” x 8"; posts, 
4" x 8"; girths, 4" x 6"; valleys, 3’ x 8"; bridges, 2" x 
10"; piazza sills and bearing timbers, 3° x 8"; piazza 
floor beams, 2” x 8”, 20" from centers. 

All other necessary timber required throughout the 
building to be good, sound yellow pine timber, well 
seasoned, sawn true and square, free from sap, shakes, 
dry rot, or other imperfections ; and all timbers used 
throughout must be prepared and framed according to 
the plans, sections, and details. All joists to have the 
crowning edge placed upward and sized to proper 
| widths. Also prepare and size all studding, ete., cross 
bridge all joists at distances not exceeding eight feet 
‘apart. All trimmers and headers must be framed 
double, and in no ease allow less than two inches be- 
| tween chimney breast and trimmers. The studding 
| also to be of yellow pine. 

Wood Lintels.—The carpenter must provide and set 
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all wood lintels of every kind and description for all 
windows, doorways, and other necessary places. All 
lintels to have a bearing on walls of at least two inches 
on each end. 

Partitions.—All partitions throughout the building 
to be set according to the plans. Bearing partitions 
on first floor must foot upon the girders below and be 
eapped on second story with plate for the reception of 
the joists. Bearing partitions on the second floor to 
foot upon plate. The studs at angles to be thoroughly 
spiked together before being placed in position. All 
doors to be trussed over the top thoroughly and sub- 
stantially. All partitions to be set to a straight edge. 
Joist in all cases to be doubled up under all stud par- 
titions. Grounds put on for finish throughout the 
building. Bridge partitions once in their height with 
2 x 4, eut in horizontal, well nailed. 

Cutting for Pipes.—The carpenter must do all cut- 
ting for pipes,of all kinds, using care not to cut off or 
weaken supporting timbers, and furnish all necessary 
pipe boards for the plumber to serew his pipes to. 

Sheathing.—The building to be sheathed on the out- 
side with sound matched %" boards not to exceed 914" 
in width, nailed to every Shearing through each edge 
with 10d. nails ; these boards to be placed on’ frame 
diagonally. Cover this with No. 16 Manila building 
paper, well lapped under door and window casings and 
corner boards. 

Lumber.—The lumber to be white pine, unless other- 
wise specified. Allinside finishing lumber to be clear 
and dry, free from sap, shakes, or knots, pitch, ete. 

Eauterior Finish.—All of the exterior finish for cor- 
ser boards, window and door easings, cornices,’ water 
cebles, verandas, 5” beveled sidings, and all manner of 
finish shown on plans andj details to be composed of 
clear lumber, well seasoned, and primed as soon as put 

-up.. Shingle the vertical sides where shown on the 
plans with 6°18" cypress shingles laid not more than 
5 to weather and cut to pattern. 

Purring Sirips.—Do all necessary furring of every 

~ deseription. 

Roofs.—All roofs to be covered with rough boards 1” 
thick, with good square edges, and of even thickness. 
All of the rough carpentry necessary to form the pro- 
jection of eaves, as required for all cornices, gutters, 
etc., to be done in accordance with the plans and de- 
tails. All to be composed of good, sound lumber, and 
put on in a good, substantial manner. All roof boards 
to be well nailed with 10d. nails. Joints broken at vari- 
ous rtoves. All main roofs to be covered, with the best 
quality of hard*black slate. 

All floors, when not otherwise specified, to be of yel- 
low pine, free from sap, shakes, black, unsound or 
loose knots, mill worked, tongued and grooved, 1" thick, 
not over 3” wide. The attic floor may be 914" flooring. 
All well and secret nailed to each joist. The porch 
floors to be of yellow {pine, tongued and ‘grooved, %’ 
thick, not more than 38" wide, and all joints to be well 
laid in whitelead. The kitchen floor to be composed of 
yellow pine, tongued and grooved, 7" thick, not more 
than 2’ wide. All the floors to be composed of lumber, 
the best of the several kinds specified, and all well 
and secret nailed to every beam. The dining room, 
library, first story main hall, stair platform, water clo- 
set, and bath on second story main house to have an 
ornamental hard floor with an ornamental border. 
Allow for this floor 60 cents per square foot, not includ- 
ing the laying. This floor must not be laid until after 
all the other work is finished. The pattern of this floor 
will be selected by the owner. 

Doors.—-All doors in the house except where other- 
wise specified to be made of clear, dry lumber free 
from sap, and must be in strict accordance with the 
drawings. Size of doors to be marked on floor plans 
for width, height, etc. The doors in the second story 
to be five paneled and flush moulded; doors on first 
story made as per details ; all the others to be four 
paneled. All doors that are marked on plans as sash 

doors to have proper rebates for receiving glass, and 
suitable provisions for same, with beads, ete. 

All necessary dwarf doors to be provided, where 
needed, for pantries, closets, wash stands, water closet, 
etc., paneled or battened and beaded, as the case may 
require. The front doors to be made of red oak, 
to correspond with the sizes and dimensions given on 
plans. All other doors required by the plans to be 
made in the best manner. 

The sliding doors to be hung with Warner's patent 

_ door hangers, the track boxed in as per furnished di- 
rections. The double doors to have astragal joint in 
center. All to be well and securely done. 

sliding doors to be made perfectly air tight. 

















combined. Kitchen to be 4” x 4" lacquered butts, and 
white porcelain knobs and escutcheons. Sliding doors 
to have real bronze flush trimmings. Put suitable 
knobs on all dwarf ,doors, press doors, ete. First and 
second stories to have bronze face mortise locks and 
striking plates. The main entrance doors to have a 6" 
mortise lock night latch attachment, with three keys, 
and to have real bronze fronts and striking plates. 
Sliding doors to have locks and astragal fronts of real 
bronze and flush furniture. All small closets, presses, 
drawers, ete., to have suitable locks as approved. All 
door locks throughout to be of the best city manufac- 
ture, and all doors to have a key. All double swing 
doors to have bronze flush bolts top and bottom. 

Picture Moulding.—Put up 2" picture moulding in 
all principal rooms and halls, first and second stories. 
Wood to match the trimmings in their respective 
rooms. 

Window Frames and Sash.—All window frames con- 
structed to correspond with the working drawings for 
same. The sash to be size as shown and 154" thick, and 
hung on braided sash cords, weights, and noiseless axle 
pulleys. All glass to be well bedded. bradded, back 
puttied,f{and cleaned off. All provided with best ap- 
proved bronze sash locks and lifts. All made of clear 
lumber well seasoned. Cellar sash 114” thick and hung 
on butts and fastened when shut or open. 

Glass.—The glass in first and second stories to be 
French polished plate ; all the balance to be double 
thick French sheet, second quality ; put in stained 
glass where shown on the elevations; this glass to be 
leaded injand to cost $3 per square foot. 

Hardware.—All hardware and trimmings used 
throughout to be the best of the kind specified ; furnish 
all necessary*bronze hard ware for bath room. 

Interior Finish.—All to be constructed as required by 
the plans and details, with sound, clear, kiln-dried 
lumber as,follows: the main hall and staircase to be 
red oak ; library and dining room, white oak ; parlor, 
reception room, bath room, and water closet to be 
cherry; the kitchen and connecting pantries to be 
Georgia yellow pine ; all doors and windows to match 
in their,respective places. The second story to be fin- 
ished in cypress. 

Corner beads with turned ends put on all Bebodsa 
plaster corners, wood to match that of the rooms. The 
bath room and water closet to be fitted up as shown. 
Panel backs under windows first and second stories 
and stairjplatforms ; all windows, including those that 
have panel backs, to have neat stools and aprons. 

Stairs.—All stairways to be built where located on 
plans. Themain staircase to be built and supported 
on three plank strings, the risers to be 1" thick, and 
the treads 1144" thick. Dimensions in all cases for 
height of risers and width of steps to be measured from 
the building. The space under stairs to be finished 
with a neat panel. All stairways must be put up after 
the plastering is dry. 

Newels, Rails, and Balusters.—The newels, rails, and 
balusters for main staircase to be worked in accordance 
with the detail drawings. All cellar and outside stair- 
ways to be built on good, strong plank strings, pro- 
vided with plank steps of yellow pine, well put up and 
thoroughly secured. The main newel will be 10"10" 


base, 8"X8" shaft, carved and chamfered, main rail 
3315". Balustrade to be the same as shown on the 
details. 


Kitchen Pantry.—The kitchen closet to be fitted up 
with five shelves about 14” wide. Fit up pantry as 
shown, to have counter shelf, with small doors or 
drawers below as directed and small glass doors above 
these lockers, to have small moulded cornice run around 
the top. Furnish and set all necessary hardware to 
make the job complete and to match that in its imme- 
diate vicinity. The opposite side to be fitted up with 
bins and lined with tin, these bins to have paneled 
covers and hinged complete. All the bed room closets 
to have two shelves each supported on rabbeted cleats 
continued all around. The under shelf to have ahook 
strip underneath, and bronzed wardrobe hooks secured 
thereto. 

Kitchen Sink.—The sink to be ceiled up underneath 
with narrow beaded battens, and provided with door 
of same, fitted and trimmed with the required hardware, 
and to have'hardwood drainer. 

Wainscoting.—Wainscot walls of kitchen with 214” 
beaded strips, 4’ 0" high, with neat cap moulding on 
top, also servants’ bath room wainscoted in same man- 
ner. The water closetiand bath room on second floor to 
be wainscoted 4’ 0" high with same kind of wood that 


Pockets for |the rooms are finished with. 


Mantels.—The mantels, either slate or wood, will be 


Hinges.—Hang all doors throughout with butts of | furnished by the owner, and set by the contractor. 


_ sufficient size to throw them clear of architraves. Butts 
on front doors to be of plain bronze, 5" x 5”, three to 
each door. Butts on first and second stories of main 
house to be 414” « 414", plain bronze. All’ doors’to have 
416" saddles and rubber tipped base pins where needed. 
All dwarf doors throughout to have suitable butts to 
match other work, and all door butts to be loose pin 
joints. First and second stories, main house, to be real 
bronze plain knobs, roses. and escutcbeons, front doors 
to haye plain bronze knobs and escutcheons and roses 


Bath Room.—Bath tubs to be eased up ina good and 
workmanlike manner. The water closets to be fitted 
up with cover, seat, and riser. Hang the seat and 
cover with bronze butts. The whole should be put 
together so that at any time they may be easily taken 
apart for the purpose of attending to or repairing the 
plumbing pipes. Fit up the wash bowl underneath 
with narrow ceiling 244", and provide batten door of 
same, properly fitted, hinged, and trimmed, with ap- 
propriate butts and catches. 





Blinds.--All the windows to have outside rolling blinds 
made in the best manner, hung and fastened complete 
when shut or open, except stained glass windows, cel- 
lar windows, front windows in hall, parlor, reception 
room, library, and bay window in second story; these to 
have Venetian blinds, the wood to match the rooms in 
their respective places, stained glass windows ex- 
cepted. 

Tinning.—All the flat roofs must be covered with 
the best I.C. charcoal roofing tin, laid with flat seam. 
The gutters to be properly lined, and run the tin up 
under the slate or shingles at Jeast 6’; bring the tin 
over the face of the cornice and tack it down smoothly. 
All angles and other necessary places to be covered 
with tin as above, all well soldered in resin, and make 
perfectly watertight. Leaders of XX tin put up as in- 
dicated on plans, or as may be directed, with all neces- 
sary curves, breaks, bends, ete., to carry the water 
from the several roofs to the ground, and connect the 
tile drain, which will be put in by the mason. Leaders 
to be of 3” caliber and thoroughly secured with iron 
hooks as directed. Where tin work of roofs comes 
against building, the tin must turn into the bricks 
and be thoroughly secured with gas hooks. All pro- 
per and necessary flashing of every description fur- 
nished, painted on both sides, and inserted wherever 
necessary to make the job complete. 

Painting.—All the exterior wood work usually 
painted to be painted three good coats of white lead 
and linseed: oil paint; all knots and sap to be well 
shellacked before priming; all cracks, joints, and nail 
holes, and over nail heads, to be well puttied after 
priming is done. All tin work to have two coats of 
metallic paint; all the colors to be selected by the 
owner. The blinds will be painted at the factory. 
The interior will be wood filled with Wheeler's wood 
filler, then two good coats of hard oil finish. The 
whole will be rubbed down to a smooth surface. All 
the door saddles, hearth borders, and hard floors will 
be finished in same manner. 


PLUMBER’S SPECIFICATION, 


Drain.—Furnish and put in, where shown on the 
plans, a 5” cast iron soil drain pipe to run from inside 
of building out to the tile drain & outside of the build- 
ing. 

Soil.—Furnish and connect with the soil drain in eel- 
lar a 5” cast iron pipe, and run same size up and out of 
roof; at least 4’, and cap the same with the ‘‘ Smith” pa- 
tent ventilating cap. Use Y branehes for all waste 
connections. All the iron soil pipe to have a coat of 
asphaltum. Thesoil pipe to have a cleaning-out capin 
cellar. 

Calking.—All joints of all iron pipes are to be thor- 
oughly calked with picked oakum and molten lead. 

Boitler.—Furnish and put up, where shown on the 
plans, a 35 gallon round head heavy pressure copper 
boiler, and provided with draw cock for emptying the 
boiler, and shut-off cocks for shutting the water off 
from second story, and provided with circulating pipe, 
complete. Connect boiler draw cock with the sink 
waste, have a 5g" stop cock on supply pipe, and com- 
bined safe and vacuum valve on top of the boiler. 
Boiler to be supplied with a Lockwood stand. > 

Supply.—Tap and pay for tapping the water main, 
and connect a °{"" AAA supply and run to the boiler. 
Supply to haar a shut-off cock inside the cellar wall. 
Each floor to be controlled separately by shut-off cocks. 

Sink.—Furnish. and set up, where shown, in the 
kitchen, a 20’ x: 6” galvanized iron sink with back, air 
chamber, and iron legs, and supply with hot and cold 
water through °'' AAA lead pipe and cocks, and haye 
114" C lead waste pipe properly trapped and connected 
with the drain, with a 2’ iron pipe to the main soil 
pipe. To have a cleaning cap on end of pipe under 
sink. 

© Bath.—Furnish and put up, where shown, a 16 oz. 
sheet copper bath tub, 444"" long, well tinned and plan- 
ished. Supply with hotand cold water through 9” AAA 
lead pipe and nickel plated combination bath cock 
with rubber spray, to have 144""C waste, and properly 
trapped and connected with the soil. Bath to have 
nickel plated plug and chain. Overflow to be con- 
nected with waste. Fit up servants’ bath and water 
closet same as described for above. Mig 

Bowl.—Furnish, and set where sbown on the plans, a 
14" marble Italian ware wash bowl, with marble coun- 
tersunk top and subbases 10" high. Supply with hot 
and cold water through 14" AAA lead pipe and nickel 
plated patent basin cocks. To have 114" C lead waste 
properly trapped and connected with the soil. 

Closet.—Furnish, and set where shown on plans, sup- 
plied with water through 144" pipe fromeistern above, 
a porcelain wash-out closet, with suitable size cistern. 
The cistern to have the flush tank attached. Supply 
through 5" AAA pipe, and have cistern valve and rub- 
ber ball complete. Ventilate the closet with a 3" lead 
pipe connected with the iron vent. Closet cup to be 
nickel plated. Closet to have enameled ¢érip tray. 

Range.—Furnish and set complete in kitchen fire- 
place a range, selected by the owner. Make all neces- 
sary connections to water back, and have throat piece 
complete, 
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TWO DWELLINGS OF MODERATE COST. Mahogany trees do not grow in dense forests like | ducted upon a much larger scale. The Grand Rapids 

We give sketches and floor plans of a couple of pine, but are found scattered through the jungles. In-| men interested in the industry are satisfied with their 

dwellings of quite moderate cost from designs of Mr. dian hunters are employed to seek them out, and they experiment thus far, and are much pleased with the 
John E. Baker, for which we are indebted to our ex-| receive for such service one dollar for every tree dis-| prospect for the future.—Worthwestern Lumberman. 

cellent cotemporary, Building. These dwellings have | covered. When a tree is found it is quickly marked for | 


. . . . . : . +6 
a pleasing exterior appearance, while the interior ar- | its new owner, and is reported and registered. Roads 


rangement is all that could be desired. 
ooo 
Mahogany. 


are then constructed from the trees and to the streams 
in the vicinity by piccaduras, and the choppers follow 
and do the cutting. The trees grow on stilts, so to 


Mr Henry Seymour says: The population of Hon- / speak, their roots extending to a height of 10 or 15 feet, 


duras is made up of Jamaica negroes, who perform all 
the heavy work there is in getting out mahogany and 
preparing it for shipment. We cannot hire our help 
direct, as the northern pine contractors do their hands, 
but are compelled to go through a lot of red tape, 
which practically ends in making the men we employ 
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4° Flooy Plan , 


our slaves fora year. The law of the land requires us 
to appear before a government magistrate, resembling 
our justice of the peace, and we are obliged to give 
bonds in the sum of $2,000 for each man as a guarantee 
‘that his wages will be promptly paid, that he will be 
provided with regulation rations and be given proper 
treatment. We also have to pay all the men hired in 
this manner three months’ pay in advance. The wages 
are $12 a month and weekly rations of four pounds 
of pork and twelve pounds of flour for -common 
choppers and laborers, and $18 a month for ‘‘ captains” 
or foremen, who also receive as extras an allow- 
‘ance of coffee and sugar. The men go to the woods 
in: , aforeman in charge, and do not re- 
turn to the place of starting until the year rolls around. 






quite advisable to start the squads for the fields of 


m after hiring them . for a 
, * 
‘ 3 


and there being many of thein to support the main 
trunk. A staging. is built around the trunk above 
the roots, upon which the men stand to chop, using 
long, straight handled axes. When the tree begins to 
totter the choppers jump for their lives, the occasions 
not being unfrequent when one or more of them are 











TWO DWELLINGS OF MODERATE COST. 


unsuccessful in retaining this precious boon. The tree 
is sawed into logs, and rough hewn to a shape nearly 
square. They are then hauled to the river upon rude 
and heavy trucks and floated down stream to the bar- 
cadilla, where they are beaten until they are perfectly 
smooth and square, and then the logs are loaded upon 
the vessels and shipped to England and France, a com- 
paratively small quantity coming to this country. 
Some of the mahogany trees are immense in size. 
Last season my men felled one that was seven feet in 
diameter, containing 6,000 feet of lumber, and we have 
another tree listed that is nine feet in diameter, which 
will measure upward of 10,000 feet. Trees of this size 
have to be split before handling, and we use dynamite 
cartridges for the purpose. There are eight or ten com- 
panies operating along the coast, and we pay the gov- 
ernment three dollars for every tree we cut on public 
land, and five dollars a thousand export duty. The 
mahogany interest in Honduras is in its infancy, as 
thus far it has only been possible to work along the 
coast and streams. Two new railroads are projected 
which will open some splendid mahogany fields, and as 
soon as the roads are completed lumbering will be con- 


Vibration of Buildings, 


At a recent meeting of the Engineers’ Club of Phila- 
delphia, the secretary -presented, for Mr. C. H. Ott, 
an account of a peculiar case of transmission of vibra- 
tions and pulsations through structures. Annoying, 
and even serious, vibrations, in this case, were found, 
by direct experiment, to be occasioned in a building 
at one end of a solid row 400 feet long, by the opera- 
tion of a small engine running a spice grinder in a 
retail grocery store at the other end of the row. 
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A general discussion of vibrations in structures fol- 
lowed, participated in by a large number of members, 
and numerous instances were noted. Mr. John T. 
Boyd described vibrations, in a large office building, 
that had never been satisfactorily accounted for; Mr. 
Henry G. Morris, in a large hotel, created by the 
elevator pumps; Mr. Howard Murphy, the relative 
effects of the earthquake on different floors of an office 
building ; Mr. F. W. Whiting, where the fourth story 
of a five story mill building, in Philadelphia, vibrates” 
3g in., and a mill building. in Massachusetts, where 
the vibration is so great as to cause nausea among 
new employes, and where the water cannot be kept 
in a fire bucket, yet the building is probably at least 
ten years old and seems to stand it. 

Mr. Joseph M. Wilson referred to the evil effects of 
continuous vibrations in structures, and noted, 
incidentally, a case in his recent practice where large 
marble blocks had been broken by the freezing of wa- 
ter in the lewis holes; Mr. Howard Murphy referred 
to the vibration in the large Scotch stacks; and Mr. 
Henry G. Morris noted the case of a stack 125 ft. high, 
where the vibration was 14% in. 
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A CARRIAGE HOUSE AND STABLE, 

Size of Structure.—Front.. 22’ x side, 32’. 

Height of Stories.—First story, 11’; loft, 5’ at plate. 

Marervals.—Foundation, stone; first and second 
stories, clapboards ; roof, shingles. Cost, about $1,500, 
compfete. d 

The floor plan shows accommodations for two horses, 
and there is also room for cows, a coachman’s room, 
harness room, and a good sized carriage room. 
The porch on front is intended to be used as a stand 
for washing carriages. Plenty of room in loft fora 
winter’s supply of hay and feed for two horses. 

0 or _—_—_— 
Building Accidents, 

Aecidents to buildings are, in many cases, primarily 
due to faulty foundations. Wallis are placed on in- 
clined ledges, in some instances even those overlaid 
with clay, without cutting steps in the ledge in order 
to remove any horizontal component due to the load 
of the structure. At the present time I have know: 
ledge of a building resting on an inclined bed of clay 
which has already moved about six inches in a horizon- 
tal direction, and although only one story in height it 
is fissured with cracks, and only held together by 
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means of numerous and unsightly tie rods. Such 
accidents are frequent in buildings placed on the banks 
of rivers. 

Under certain conditions, buildings have been in- 
jured by reason of too broad foundations ; that. is, 
when placed upon compressible earth, portions would 
settle unequally. A very high mill which was recently 
taken down in Eastern Massachusetts to make way for 
one of modern construction and corresponding facili- 
ties for manufacturing had settled under the walls 
about three inches more than under the columns, mak- 
ing the floors more like a ship’s deck than is usually 
found on land. Such injury may be obviated by the 
use of the system of independent foundations, which 
are so arranged as to impose a uniform load per square 
foot upon the earth. Some of the buildings in Chicago 
have been erected upon such foundations, receiving a 
uniform load of about two tons to the square foot, and 
the settlement of such structures is uniform, and with- 
out injury to the building, while it is well known that 
many buildings in that city have been very seriously 
injured by unequal settlement. 

Another difficulty in foundations, especially those 
under mill buildings, has been due to springs or to 
water oozing from the canal furnishing the water 
power and percolating under the walls. 

Other injuries have owed their origin to the decay of 
piles which were cut off at a grade above that of the 
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water stratum in the earth; and there have also been 
difficulties arising from the transverse yielding of the 
piles in the soft earth of the Back Bay, Boston, which 
was caused by the horizontal stress from the roadway ; 
although these mishaps have been infrequent except 
in the ease of the approaches to the highway bridges 
in that portion of the city. 

A frequent error in floor design is caused by the 
endeavor to obtain an economical distribution of ma- 
terial by increasing the depth of the beams and dimin- 
ishing the width, so that the intensity of pressure at 
the points of support exceeds what should be per- 
mitted for conditions of safety, and such beams some- 
times shear off near the points of support rather than 
break by bending. The resistance of wood to trans- 
verse pressures is about one-third that of compression 
in theline of the grain, and it is noticeable that the 
transverse contraction by seasoning amounts to three- 
eighths of an inch or more per foot. A due considera- 
tion of these facts should prevent any one in the design 
of a mill structure from placing wooden bolsters over 
the columns, and transmitting the load from one 
column through the bolsters and beam to the column 
below ; but rather let each column be surmounted by 
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> acap of at least three times the area 
Z of the cross section of the column, and 

above this an iron pintle should run to 
j the plate forming the base of the col- 
umn above. In this manner the whole 
resistance of the column can be util- 
ized and the building saved from being 
thrown out of line, with the attendant 
deterioration and injury to machinery 
by the aggregate movement due to the transverse con- 
traction of the beams and pilasters, which reaches an 
excessive amount in the upper stories of a high building. 

The most frequent cause of depreciation of buildings 
arises from dry rot of timbers, which can generally be 
avoided by allowing the air to have free contact with 
the timber, and the application of whitewash or plaster 
on wire lath seems to preserve timber as well as pro- 
tect it against fire. There have been some instances 
where the plaster has been covered with stucco for 
decorative purposes, completely sealing the timber 
against the air, and this in turn has been followed by 
dry rot. 

The use of tinned coverings upon large timbers and 
doors for the purpose of defense against fire is apt to 
cause dry rot when the lumber is imperfectly seasoned. 
And, as such tinned fire doors have served their pur- 
pose better than any other type of fire doors, it is im- 
portant that they should be constructed of well season- 
ed stock. 

A similar cause of dry rot results from attempts at 
decoration by varnishing partially seasoned timber, 
which completely seals it up, and furnishes the most 
perfect expedient that can be adopted to accomplish 
thisend. It requires at least six years after the build- 
ing is finished to season Southern pine timbers one 
foot in width. 


Beams are frequently sealed so tightly where they 
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enter the wall that dry rot takes place within the walls, 
while the exposed portion of the beam within the room 
is entirely sound. 

A large mill was built a number of years ago, just pre- 
vious to the failure of the corporation, and lay unoe- 
cupied for about five years. When the property was 
sold, the new owners did not dare to place machinery 
in this mill until the beams had been removed and new 
ones substituted. The portion of the beams in the rooms 
was entirely sound, the decay being limited to the por- 
tion built into the walls. 

The general method of construction to obviate the 
difficulty is by building pilastered walls containing 
vertical flues into which the end of the beams project. 
while at the side of the beams, and on top, a slight air 
space is left during construction. 

It is proverbially well known that wood will with- 
stand decay when kept either entirely wet or absolutely 
dry. The piles that supported the houses of the pre- 
historic dwellers over the Swiss lakes and the wood in 
the tombs of Egypt both attest the accuracy of this 
statement. Butina more familiar way it may be no- 
ticed in the beams used in wet places around water 
wheels, where timber pressed against a wet ledge will 
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A CARRIAGE HOUSE AND STABLE. 


decay toward the wheel, where it is exposed to damp- 
ness, and remain perfectly sound at the end which is 
constantly wet. 

Much has been said and little done about the antisep- 
tic treatment of timber, the most valuable contribu- 
tion to the subject being contained in the 7ransactions 
of the American Society of Civil Engineers, Vol. IV., 
page 274; but the difficulty with all preparations has 
been their solubility in water or their expense. Lime 
seems to be the most perfect preservative for wood as 
long as it can be kept in contact with it. Exposure to 
water, which will remove the lime, will, of course, leave 
the wood defenseless, although one may notice in the 
old style paper mills operated by overshot wheels that 
the portion of the wheel receiving the lime refuse 
thrown out from the bleaches will remain sound, while 
the rest of the wheel will decay with arapidity depend- 
ent upon the character of the water in the stream and 
the lumber employed. The general value of lime as & 
preservative of wood may be noted when one consid- 
ers the admirable condition in which laths are always 
found. I doubt if any one ever knew a decayed lath 
to be removed from contact with plaster.—C. J. H. 
Woodbury, in Amer. Architect. 

a0 

IF any of our readers have made 2n invention for 
which they have thoughts of taking a patent, they are 
invited to communicate with Messrs. Munn & Co., the 
publishers of this paper, who for a period of forty-three 
years have conducted a most successful bureau in this 
line. A pamphlet of instructions will be sent free, con- 
taining full directions how to obtain a patent, costs, 
ete. In very many cases, owing to their long experi- 
ence, they can tell at once whether a patent probably 
can be obtained; and advice of this kind they are 
always happy to furnish free of charge. Address 
Munn & Co., SctentrF1ic AMERTCAN office, New York. 
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A HOUSE FOR SIX THOUSAND DOLLARS. 

his house has a front of 49’, not including piazza ; 
side, 24’, not including piazza. 

For size of rooms, see floor plans. 

Height of Stories.—Cellar, 7 ; first story, 10’; second 
story, 9°; attic, 8. 

Materials.—Foundation, stone; first and second 
stories, clapboarded ; gables, shingled ; roof, shingled. 
Cost, without mantels and heater, $6,000. 

Special Features.—Open fireplace in parlor and one 
chamber on second story. Four of the principal rooms 
have fine bay windows. Cellar under the whole house. 
It is designed to have three rooms and hall finished in 


the attic. 
ot OO 


The Column Vendome, Paris, 





more copper than the bronze of the guns. When the alloy, if not superior, at least equal, to that which had 


founder had got two-thirds through the column, he 
found out that he had got no more metal, and being, 
according to contract, responsible for the metal deliver- 
ed to him, he was at once ruined. In this lamentable 
situation he tried to melt up the white metal obtained 
from the reduction of the scori# and « arge quantity 
of refuse metal which he had bought up at a low price. 
The bass-reliefs which he obtained from the mixture of 
all these materials were marked with blotches and 
lead spots; their color, fromadirty gray, became black. 

The authorities refused to receive work so defective, 
and put his foundry under sequestration. He suecceed- 
ed, after much petitioning, in obtaining a committee to 
examine his accounts, which was composed of two 
chemists, two architects, two mechanical engineers, and 


When the column in the Place Vendome was erected, two founders, with an auditor of the council of state 


been given to him, and that they considered that he 
could not be charged with fraud in his contract. By 
making separate analyses of the specimens of the great 
bass-reliefs, the shaft, and the capital, it was found that 
the first had only 0.06 alloy per quintal, the second, par- 
ticularly toward the upper part, and the third, con- 
tained as much as 0°21. 

It was, therefore, evident that the founder, not know- 
ing how to manage bronze, had refined his alloy by 
several times remelting, and consequently diminished 
the total weight, and that to make up for his loss he 
was obliged to put into the last castings the white met- 
al extracted from the scorie. Thus he had given bronze 
of too good alloy in the beginning, which had obliged 
him at last to make the alloy too low. The moulding 
of the several bass-reliefs was so badly executed that 
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2 bargain was made with an iron founder who had 
never been engaged in bronze work. He, however, 
had the temerity to undertake the moulding and fin- 
ishing at one frane per kilo, or say 9d. per21b. The 
government undertook to deliver tohim in guns, taken 
from the Russians and Austrians during the campaign 
of 1805, the quantity of bronze necessary for the com- 
pletion of this enormous monument. The founder used 
a furnace he had for casting iron, but not being aware 
of the phenomena of bronze easting, and urged by his 
vanity to attempt in the first instance the casting of 
several of the great pieces of the base of the column, he 
encountered seyeral defeats. 

Each time h¢ necessarily altered the alloy by oxidiz- 
eal, and zine, which metals so oxidized 
escorie or were carried off by the current 
e did not perceive this cause of con- 
i@ continued to produce the bass-reliefs ; 
readily conceived | they contained 
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for the chairman. The weight of each piece delivered | the chaser employed to go over them removed by chisel- _ 


by the founder was known, specimens were taken from 
them, and the proportional parts weighed, from which 
was made an ingot representing the mean composition 
of the whole column. It was then found by analysis 
that it contained 89 parts of copper, 7 of tin, and 3 of 
lead in 100 parts. The committee then took specimens 
of bronze from the guns remaining in the government 
stores, and an ingot was formed to represent as nearly 
as possible the mean composition. The analysis of this 
ingot gave 89 parts copper and l0of tin. It was further 
known that the law in France had fixed the composi- 
tion of gun metal at 90 parts of copper and 10 of tin per 
ewt., but that this law was never well executed, and 
during the revolution searcely attended to at all. It 
was also known that these foreign guns were of a more 
complicated and baser alloy than the French. Taking 
all these cireumstances into consideration, the commit- 
tee were of opinion that the founder had produced an 





ing or filing a weight of bronze equal to 70,000 kils. 
(7 tons), which were given to him, besides a sum of 


300,000 frs. (12,0002.) paid down.— C. Daly. 


SD 

MAHOGANY has realized the hopeful anticipations 
entertained by operators at the close of last year, and 
made sturdy strides into favor of consumers both local 
and interior, some operators estimating the increase of 
demand at fully fifty per cent.—a figure in a great 
measure confirmed by the record of importation. The 
natural merits of this beautiful wood, combined with 
more perfect arrangements for moving it forward from 
primary sources, and increased local facilities for eut- 
ting and dressing under the management of energetic 
and determined manufacturers, has more than restored 
the setbacks of previous years, and placed mahogany 
in the front rank of fashionable woods for all really 
first class work.—lV. Y. Real Estate Record and Guide. 
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HOUSE AT TUXEDO PARK, 
Tuxedo Park is one of those charming country re-| city life. 





Yorkers seek for rest and quiet from the excitements of | within a few months past at Tuxedo, and among them 


It is about an hour’s travel from the me-|is the substantial residence herewith illustrated, de- 


sorts among the hills of New Jersey where New/|tropolis. Many beautiful homes have been erected |signed by James Brown Lord, architect, of this city. 
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A SEASHORE COTTAGE, 

We present a perspective and two plans of a Cape 
Cod cottage, which we find in Building, designed by 
C. E. Miller, architect, of this city. It is plain, com- 
fortable, and quite moderate in cost. 

men 8 
Learning to Design Buildings. 

Under this title Professor T. Roger Smith, F.R I.B.A., 
lately delivered a free public address, at University 
College, London, as an introduction to a new course of 
lectures on ‘‘ The History of Architecture, Construc- 
tion, and Modern Practice.” 

Although designing buildings was believed by many 
people to be the sole occupation of an architect, this 
belief was, the lecturer pointed out, an error, as it was 
only a part of his work, but the part, however, which 
earned for him the distinction of being an architect. The 
services which a good builder, an accurate surveyor, a 
correct draughtsman, rendered to the progress of a 
building were most important; but it was the archi- 
tect’s duty foreseeing what the result was to be, to say 
what each of them was 
to do. 

His plans represented a 
building which as yet, in 
actual fact, did not exist. 
His specification described 
it, the quantities dissected 
it minutely, the perspec- 
tive view represented it on 
the spot where it was to 
stand with its light and 
shade, its grouping, its out- 
line, and all its qualities, 
while as yet it had no ex- 
istence. It was this art of 
originating a new build- 
ing, or part of a building, 
which was meant when we 
talked of architectural de- 
sign. This process was the 
crucial difficulty in the 
profession—to master that 
difficulty was to accom- 
plish success; to be mas- 
tered by it was to fail. De- 
signing was admittedly 
difficult, but so was every- 
thing which was worth 
doing. 

The first thing to do was 
to ask what it was we pro- 
posed to originate when 
we attempted to design 
architecture—w hat, in 
fact, was a building. A 
building was indeed a very 
complicated affair, not to 
be easily described or de- 
fined. It must possess, 
however, four main charac- 
ters in order to be regarded 
as architecture. First, it 1 
was a contrivance ; the art | 
of disposing the plan of a | 
large building so that each | 
room it contained should 
be of the right size and 
shape for its intended use, L 
and that the access to and | * 
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communication between 
all should be convenient, 
that each part should be 
well lighted, and the whole 
so put together that there 
should be no lost space, = — 
was that of planning. As 
the purposes of buildings 
Were very various, a vast 
amount of general knowledge was desirable for an 
architect, and this needed to be not only varied, but 
accurate. Secondly, a building was a structure as well 
as a contrivance, 7. ¢., it was put together piece by 
piece, and made up of a series of different materials. 
The due employment of the various materials, such, 
for example, as bricks, stones, lime, sand, slates, tiles, 
timber, iron, lead, copper, and glass, required to be 
understood and allowed for in the design, and in a good 
building each was made to serve its turn. 

building, moreover, was exposed to ceaseless at- 
tacks, seen and unseen which tendered to wear it down 

destroy it. The action of wind and weather, the 
hehe the sun, the force of storms, fire, flood, damp, 
t, negleet, use and misuse—these and a thou- 
mei¢s were conspiring to shorten the life 
.and were too often assisted by the in- 
ions and the unsoundness of work- 
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ted to stand, but they would by 
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struct a building, therefore, as to employ every mate- 
rial upon the duty to which it was best fitted,and should 
so provide for the soundness of the structure that de- 
eay should be warded off as long as possible, and as 
much resistance as possible should be offered by the 
fabric to its many enemies. A building might also be 
regarded as an economy—using the word in its larger 
and primary sense of a well managed undertaking— 
a wise and well judged administration of a certain 
definite measure of resources. There was such a thing 
as economy of material. Marble was a finer material 
to build with than brick, but even were it plentiful, it 
would be false economy to prefer it to brick for the ex- 
terior of buildings exposed toa climate like that of Lon- 
don. Ornament, again, was the life of a building, but 
if the whole structure were covered with it, the effect 
would not be half so rich as if a sufficient amount of 
plain surface had been preserved to make a contrast. 
A building should, therefore, be well contrived, sound- 
ly constructed, judiciously economized ; but it must 
not stop there—it should also be a work of art. 





























learn what was already generally accepted ; and if 
something not previously tried, or not on all fours with 
known past experience, became requisite, then he had 
to draw upon his power of designing new construe 
tion as well as selecting old. The same rule held 
equally good in the economy of building. 

Last, and of chief importance in designing, were the 
qualities that made the building a work of art, and 
here the same principle held good—our designs should 
contain much that was old, but something that was 
new. 
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Non-Inflammable Wood, 

At the requisition of the Belgian Minister of Public 
Works, M. Boudin and M. Donny, professors at the 
Ghent University, have conducted a series of experi- 
ments and investigations in connection with rendering 
wood uninflammable. The following veswme embodies 
the conclusions at which they arrived, as set forth in 
their report to the minister. : 

Although wood cannot practically be rendered so fire- 
proof as not to be destroyed 
by heat, it is very possible 
to deprive it, to a consider- 
able extent, of the property 
of catching and communi- 
eating fire, and to this end 
it is sufficient to coat the 
wood with a suitable com- 
position. 

It is not, however, suffi- 
cient that this composi- 
tion or substance possess 
in a high degree the pro 
perty of rendering wood 
uninflammable. It must 
also fulfill other conditions. 
The treatment must not 
involve an expense out of 
proportion with the pur- 
pose to which the wood is 
applied, nor should the 
process be such as to delay 
the rapid execution of 
works. Nor should the 
substance employed be lia- 
ble to attack any metal 
parts which it may be ne- 
cessary to use with the 
wood. 

The process should also 
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A SEASHORE COTTAGE, 


The humblest lodge designed so as to please a culti- 
vated taste was better architecture than the mansion 
to which it gave access, if the latter were vulgar, osten- 
tatious, ill-conceived, or shapeless. Designing had to 
do with all these things, and had to take cognizance of 
them all. A design that failed in any of these respects 
was so far a bad one, and a building erected from it 
would not be an architectural success, but it was es- 
pecially necessary that it should not fail as a work of 
art. The artistic merits of a design depended not a 
little upon the designer’s having recognized and con- 
formed to the requirements, often exacting enough, of 
arrangement, construction, economy, but they con- 
sisted chiefly in the added grace and effect. 

If every designer of a building had in respect of even 
the more ordinary requirements to master all from the 
beginning as though it had never been done before, 
the undertaking would be overwhelming. Fortunately, 
buildings had been erected successfully ever since civ- 
ilization began, and we inherited these from our fore- 
fathers. While in every structure there was much that 
was old, there should ever be something that was new 
if the work was in any sense to be regarded as original. 

The first duty of the student of construction was to 
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be of easy application, with 
a brush for instance, the 
only manner in which it 
can be applied to existing 
structures. The wood thus 
“_ —_, ,, coated should present a 
| neat and tidy appearance, 
sud should also be capable 
of receiving a coat of ordi- 
nary paint over the 4re-"» 
proofing composition. No: — 
should one or the other 
coat be subject to altera- 
tion after a moderate lapse 
of time. 

If, instead of coating, the 
method of injection be em- 
ployed, certain substances, 
notably chloride of calei- 
um, should be rigorously 
excluded, because they 
would keep the wood con- 
stantly damp. The injec- 
tion method is easily ap- 
plied to small articles by 
simple immersion, and it is 
preferable that the compo- 
sition or solution be hot, 

if not boiling. The possible diminution of strength 
due to all injection processes should also be taken into 
account, although the results of experiments are not 
conclusive on this point. 

It follows from the above considerations that wood 
cannot be rendered incombustible, or, more strictly 
speaking, non-alterable by heat, but its non inflamma- 
bility may, to a considerable extent, be insured so as 
to preserve buildings from a limited and temporary 
fire, at any rate until assistance arrives. It is, how- 
ever, hopeless to expect a building encumbered with 
inflammable substances to pass through such a test um- 
injured. 

The methods of preserving wood against fire are of 
two kinds: the injection of saline solutions and the 
application of a paint or coating. The former ap- 
pears but little practical, and, indeed, short of proof 
to the contrary, it must be considered dangerous in the 
case of wood of large dimensions. This system is, how- 
ever, applicable to small pieces of wood. Of all the 
substances recommended, a concentrated sé! 
phosphate of ammonia is undoubtedly the 
use of this substance, notwithstanding its 
possessing such great advantages that it® 
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ployed in all eases where expense is no object. In the 
majority of cases, however, coating with a brush is 
the only practical solution of the question, and the 
substances most to be recommended for use in this 
manner are cyanide of potassium and asbestos paint. 
————__-——=»>+-0> 
A DOUBLE HOUSE OF MODERATE COST. 

We present herewith an attractive plan for a double 

house, to be substantially built and estimated to cost 
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A DOUBLE HOUSE OF MODERATE 


about $6,500. The design is by Mr. C. T. Beardsley, Jr., | 
architect, Bridgeport, Conn. 

The arrangement of the reception hall, parlor, and 
dining room is good, and in fact each house is designed 
for convenience and comiort in all respects. The sizes | 
of the rooms are stated on the floor plans. 
—>+--- a 








ASIMPLE method of providing a deodorizing ‘‘ flush” 
for water closets arranged with a cistern is described 
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as follows in the Sanitary News: Fill a quinine bottle 
with permanganate of potassium and cork it securely. 
Bore two holes in the cork with a large pin, and fasten 
it, by the aid of wires, mouth downward, in the cistern, 
so that when this is full it will be completely sub- 
merged. See that the holes are large enough to permit 
the water in the cistern to become sufficiently charged 
with the deodorant. The above supply of permanga- 
nate is sufficient to last several months. 
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ALTERATIONS OF A 
LONG ISLAND DWELL- 
ING. 

We give the elevation 
and plans of an altera- 
tion of a dwelling on 
Long Island, which pre- 
sents several interesting 
features. The change 
in the exterior appear- 
ance will be seen by 
comparison with the 
small sketch of the old 
house. Besides the ex- 
terior change an elabo- 
rate new staircase was 
put in, pew mantels, 
tiles, ete, and new 
plumbing, thus convert- 
ing the building into a 
modern dwelling of most 
comfortable character. 
Architect of the altera- 
tions, Mr. James Brown 
Lord, of this city. 
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Large Redwood 
Boards, 

Every one has seen 
some of the wide planks 
of redwood which ocea- 
sionally appear in the 
Eastern markets, but 
few persons outside of 
California know the gi- 
gantic dimensions in 
which redwood lumber 
may easily be obtained 
from mills which possess 


amachinery capable of 


‘sawing it. We remem- 
ber seeing once a solid 
redwood plank five feet 
wide, which was the ad- 
miration of the building 
portion of the town for 
a time; but, according 
tothe California Archi- 
tect, this was small com- 
pared with some to be 
had in the vicinity of 
the redwood  farests. 
Not long ago the man- 

of a State fair in 
California sent cirvulars 
to the saw mills, invit- 
ing exhibits of 
planks. In res 





this a certain 1 sent 
a “good sized” plank, 
which measured six feet 
in width. Heating of 
this, the proprigors of 
another mill worked 
up some planks eighty 
inches wide, sent 


roposed Jllerations to Flouse at Creal Neck. 
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samples for exhibition. 
And soon afterward a 
third establishment, the 
McKay mill, forwarded 
a lot of perfectly clear, 
sound planks and 
boards, varying in 
width from ten to eleven 
feet. If there were any 
special demand for such 
enormous pieces of this 
unrivaled timber, they 
would be more frequent- 
ly seen, but the wood 
construction of the 
world has for a thou- 
sand years been based 
on the assumption that 
sawed sticks measuring 
more than twelve inches 
in breadth or depth of 
section would be costly, 
and difficult to obtain. 
And a new system must 
be made to suit the ma- 
terials of the Pacific 
coast, or the redwood 
logs will continue to be 
subdivided into pieces 
approaching in size the 
Eastern lumber. On 
the other side of the 
water, the standard of 
size for framing timber 
is still smaller than with 
us. If we are not mis- 
taken, few medieval ca- 
thedrals on the Conti- 
nent contain a stick 
larger than eight inches 
square in cross section, 
and, although English 
timber was of larger di- 
mensions a thousand 
years ago, there would 
be little difference now. 
—Amer. Architect, 
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A BILL has been intro- 
duced in the New York 
legislature making 
every railroad corpora- 
tion legally responsible 
for any damages caused 
by fire ‘‘communicated 
directly or indirectly by 
its locomotive engines.” 
By the use of good 
spark arresters on the 
locomotive, most of 
such fires would be ob- 
viated, and it seems as 
if railroad companies 
should be held responsi- 
ble for the damage done 
from such cause. 


Seieutitic Sunerican, Avehiterts and Builders Cdlition. 
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A ONE STORY RESIDENCE. 

Our sketch shows a one story residence erected at 
Birmingham, Ala., from the designs of Sutcliffe & 
Armstrong, of that city. We have here the spacious 
veranda, the central hallway, and convenient apart- 
ments all so desirable for dwellings intended for warm 
climates. The general effect of this design is pleasing 
and satisfactory. We estimate the cost of this dwell- 
ing at about $4,500. For our sketch we are indebted 
to our excellent cotemporary, the Architectural Hra. 

IIE oc tS SORES Ne 


An Experiment on the Expansion of Iron in 
Ruildings, 

The recent death of the venerable Thomas U. Walter, 
the American architect, as announced a few weeks 
back, reealls an interesting experiment whieh he made 
on the expansion of iron in buildings. At the time— 
half a century ago—there was some apprehension of 
the consequences which might arise from the use of 
iron in connection with brickwork. Mr. Walter had 
proposed to introduce iron bands as a means of resist- 
ing the thrust of arches in Girard College, Philadel- 
phia. It was to be an immense building, the dimen- 
sions of the stylobate being 159 feet on the fronts by 
217 feet on the flanks, and the eell, or body of the 
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wall between the south vestibule and the large rooms. 
The thickness of this wallis 5 feet 5 inches, and its dis- 
tance from the south front of the cell 26 feet. The sun 
had, therefore, full power upon it during the summer, 
and in the winter the whole building was covered with 
a temporary roof. I should also remark that the ex- 
periment was completed before any fires were made in 
the furnaces. 

On September 23, 1836, the temperature on the work 
being at 82 deg. F., a self-registering minimum ther- 
mometer was placed upon the iron band in the middle 
of the wall, and the brickwork constructed as solidly 
around it as the rest of the building. 

On July 29, 1837, the temperature being again at 82 
deg., a hole was made in the wall, and the thermome- 
ter taken out, when it was found that the register had 
descended to 42 deg. during the intermediate winter, 
the extreme cold of which was 8 deg. below zero. 
Thus we find the greatest cold in the middle of the 
walls to be 42 deg. 

On January 16, 1838, the temperature on the build- 
ing being 24 deg. F., a self-registering maximum ther- 
mometer was placed on the iron band in the middle of 
aforementioned wall, on the same horizontal line with 
the other thermometer, and about sixty feet distant 
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building, 111 feet by 169 feet 2 inches. The whole 
height, from the ground to the apex of the roof, is 100 | 
feet. In each story there were to be four rooms of 50 | 
feet square, those of the first and second stories being 
vaulted with groined arches, and on the third story 
* the rooms were covered with domes springing from the 
corners of the rooms at the floor, and assuming a circu- 
lar form on the horizontal section at a height of 19 | 
feet. It was on account of this arching that iron bands 
were supposed to be requisite. In order to satisfy the 
building committee about the security of his propo- 
sals, Mr. Walter entered upon experiments of which he 
gave the following account : 
The expansible properties of iron haying been a sub- 
“ject of considerable conjecture in reference to the 
bands for resisting the lateral pressure of the arches, 
I was induced to make an experiment for the purpose 
of discovering the actual difference of temperature pro- 
duced in the middle of the walls by the extreme heat 
of summer and the severest cold of winter. Although 
I have never had an idea that any evil could possibly 
result from the expansion of the iron in question by an 
increase, of temperature, the materials which surround 
it béing subject to an expansion almost (if not quite) 
equal to that of the iron, yet the satisfaction to be de- 
rived from positive evidence on the subject is sufficient 
to give interest to the experiment. I shall, therefore, 
give a brief account of the manner in which it was con- 
ducted, so as to enable you to judge how far the result 
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A ONE STORY RESIDENCE. 


from it, a space having been Jeft in the wall when it 
was built for the purpose, which space was walled up 
around the thermometer as firm and compact as the 
rest of the work. 

On December 16, 1838—the temperature on the build- 
ing being again at 24 deg.—the walling was taken out, 
when it was found that the register in the thermome- 
ter had risen to 61 deg. during the intermediate sum- 
mer, the greatest heat of which was 94 deg. 

We have, therefore, 42 deg. for the lowest tempera- 
ture of the iron bars and 61 deg. for the highest, mak- 
ing a difference of 19 deg. 

The expansion that an increase of temperature of 
180 deg. produces upon malleable iron is given by 
Dr. Ure, in his ‘‘ Dictionary of Chemistry,” as follows : 

From experiments by Smeaton, 74, of its length ; ac- 
cording to Borda’s experiments, ;}; of its length; and 
according to Dulong and Petit, ;4, of its length. 

Mr. Hassler (of New Jersey), in his ‘*‘ Account of Py- 
rometric Experiments,” read before the American 
Philosophical Society, June 29, 1817, finds the expan- 
sion to be equal to ;}, of its length. And in a work on 
natural philosophy, by Biot, we have the experiments 
of Lavoisier and Laplace, made in 1782, giving an ex- 
pansion, under the same increase of temperature, equal 
to st, of its length. 

The trifling difference in these results may be at- 
tributed to a difference in the density of the material. 

Now, if 180 degrees will increase a bar ;1, of its 





may be relied on. 
"The place selected for the experiment was the brick 


length (this being the greatest expansion obtained by 
the foregoing experiments), 19 degrees will lengthen it 


ea 


Feats xsx5 Hence, the bands around the rooms of the 
college (each being 54 feet long from the points of sup- 
port) will be subjected toa difference in their length, 
between the extreme heat of summer and the severest 
cold of winter, of +55, or js of an inch. 

This being the actual difference produced in the 
length of the iron bands by the greatest change of 
temperature to which they can be subjected, it remains 
for us to consider the expansibility of the materials 
with which they are surrounded. 

A table of the expansion of different kinds of stone, 
etc., from un increase of temperature, is given by Mr. 
Alexander J. Adie, civil engineer, in a paper read be- 
fore the Royal Society of Edinburgh, on April 20, 1825, 
in which he makes the expansion produced upon 
bricks by 180 degrees of Fahrenheit equal to ;,;, of 
their length, or sf of an inch in 54 feet under an in- 
crease of temperature of 19 degrees. 

If, therefore, the maximum expansion of one of the 
iron bands in the walls of the college is }, of an inch, 
and the brickwork surrounding it 3, the difference is 
then reduced to nearly 3; of an inch, but if we consider 
that the variation of temperature in the interior of the 
wall is only 19 degrees, while the exterior is subjected 
to the extremes of heat and cold, it will be obvious that 


area tai) malt ane 
lt wage ual le fl Wii! quay iu 


ne ae ms 
: byt wip Nit 
HII 


TAN ee Md Wilt, ; 


BirmincHam, ALA-: 


the aggregate expansion and contraction of the brick- 
work is even greater than that of the iron. 

From these considerations, it is evident that not the 
slightest injury can possibly result from the use of iron 
in the construction of the college. 

The results of Adie’s experiments, to which Mr. Wal- 
ter refers, are to be found in most books of technical 
tables and memoranda. They demonstrate how little 
difference exists in the relative expansiveness of the 
majority of building materials, and no danger could 
arise from a combination of them in a building. Since 
the time those experiments were made, more is known 
of the properties of iron; but as regards expansion, 
there is correspondence between the earliest and latest 
information on that subject. it will beseenabove that 
the rule of expansion was put down at various figures 
between ;1; and x}; of the length. The Britannia 
bridge affords a means of obtaining data without any 
chance of an error in the process It is stated that 
the maximum motion of the tubes was 63g inches, 
and there is a uniform expansion of 14 inch for each de- 
gree of Fahrenheit, or yzs555 part of the Jength. As 
the length of the bridge is 1.510 feet, if we ecaleulate 
the effect of an increase of temperature of 180 degrees, 
we find it will be 5}, of the iength, which is surprising- 
ly near the proportion given by Lavoisier and Laplace. 
The Britannia bridge is not surrounded by materials 
of a corresponding expansiveness, and it is necessary 
to provide for the motion backward and forward, but 
in a building no displacement could follow with a cor- 
responding variation of length in a grder.~-The Arch, 
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A COTTAGE FOR $1,750. second story contains three chambers and a bath room. 


This cottage was designed by J. M. Platt, architect, Each chamberhasa good sized closet fitted with shelves 
New Haven, Conn, and intended to get the best ac- | and hooks complete. The interior is finished in pine 
commodations for the least money. The outside is clap- | without paint. All the rooms are of good size, and are 
boarded on first and second stories. The gables are|so arranged that each is convenient of access from all 
shingled, with small panels above, in front one. The the others. The estimate for this cottage is seventeen 
roof is shingled. The first floor contains hall, parlor, | hundred and fifty dollars ($1,750), not including 
dining room, kitchen, pantry, and china closets. The | heater. 
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OLD PLASTER CEILING, SOUTH QUAY, YARMOUTH, 

This plan, illustrating the beautiful ceiling in No. 4 
South Quay, Yarmouth, forms one of the series of 
drawings for which the Queen’s prize was recently 
awarded to Mr. Charles John Brooke, of Southtown, 
in connection with the science and art department. 
We hope at an early date to publish some of the other 
sheets from the same set, giving details of the screen 
and woodwork. The house from which this ceiling was 
taken is thus described in Manship’s ‘‘ History of Great 
Yarmouth,” published in 1819: ‘“The residence of 
Charles John Palmer, Esq., F.S.A. It was built in 
1596 by Benjamin Cowper, 
a wealthy merchant of Yar- 
mouth, and Burgess in 
Parliament for the town. 
The front has been mod- 
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and one of imposing beauty as well. Most persons are 
under the impression that the holly is difficult to trans- 
plant, but by lifting the plants with good balls of earth 
attached, during the month of May, this operation is 
rendered very simple. The holly is propagated by in- 
serting cuttings in light, sandy soil in August, and 
keeping these moist and shaded in a cool frame or be- 
neath hand-glasses until growth commences in spring. 
This is not the usual way, however, that commonly 
practiced being to raise the plants from seeds. Grafting 
of the finer varieties is usually resorted to. 

The Common Yew (‘Laxus baccata) is another popular 
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The Laurels, both common and Portugal, are excel- 
lent plants, and as they are of large growth, may like- 
wise be used where a screen for unsightly buildings is 
required. The common laurel is very readily raised 
from cuttings, which should be inserted thickly in free 
sandy soil during August or September. The Portugal 
laurel is usually propagated by treating the berries in 
a similar way to that recommended for the holly and 
yew, or by layering. In forming a fence of the com- 
mon laurel, large sized plants should be used and in- 
serted at such a distance apart that the outer branches 
will just touch each other. The Portugal laurel being 
of stronger growth thar 
the common form, must 
not be planted so closely, 
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room on the first floor 30 ft. 
long by 18 ft. wide, elabo- 













rately adorned with carv- 
ings of great beauty and 
elegance, which remain in 
the most perfect state. The 
dining and other rooms are 
also paneled and ornament- 
ed with earvings.” Al- 
though the date of this 
publication is some time 
back, the state in which 
they are at the present 
time, Mr. Brooke writes, 
fully justifies the above re- 
marks.—The Building 
News. 
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Ornamental Hedges. 

Few persons have any 
idea of the number of 
shrubs, both evergreen and 
- deciduous, that may be 
successfully used in the 
formation of ornamental 
hedges. In the following 
paper I purpose describing, 
in as concise and plain a 
manner as possible, a few 
of the many plants that I 
have used with perfect suc- 
cess in the formation of live 
fences, and thus show that 
the monotonous repetition 
of privet, quick, and holly 
is by no means a necessity. 

The Laurustinus (Vibur- 
num tinus) is a very orna- 
mental hedge plant and one 
that can be highly recom- 
mended for garden, lawn, 
or nursery subdivisions. It 
bears pruning well, and for 
this reason may be kept to 
any prescribed bounds, 
while its free-flowering na- 
ture entitles it to rank 
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high among our more or- 
namental shrubs. In form- 
ing the hedge do not place 
the plants closer than 
twelve inches in single line, 
and in previously well pre- 
pared soil. By pruning or 
trimming the hedge im- 
mnediately after flowering 
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is past, a neat habit is 
brought about, while its 
free-flowering qualities are 
much enhanced. 

Berberis Darwint is an- 
other excellent shrub for 
lawn or garden fences, it 
being of the freest growth, 
a perfectly hardy subject, 
and a most persistent 
bloomer. By placing young 
plants at twelve inches apart in thoroughly loosened 
soil, a very efficient fence is formed in a couple of years, 
and one, moreover, that has few equals from an orna- 
mental point of view. Close trimming in of the shoots 
should be avoided, as then half the beauty of the fence 
is destroyed, nothing more being required but cut- 
ting or shortening back with a pruning knife any 
long, ungainly growths immediately after the fiower- 
ing season is past. Peaty soil suits this barberry 
quite as well as the richest and freest loam; indeed, 
some of the finest, largest, and best furnished spe- 
cimens I have ever seen were growing in a rhodo- 
dendron bed on an estate in the north of Ireland. 
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Drawn by Charles John Brooke 


The Holly (ex aquifolium) forms one of the most 


ornamental as well as useful of live fences. It may be 
kept in bounds by regular pruning, which it bears with 
impunity, while it grows rapidly where thoroughly es- 
tablished, and soon forms a wall of impenetrable green, 
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hedge plant, but its poisonous qualities preclude its use 
in positions where farm stock could browse on the 
foliage. For lawn or shrubbery use it is, however, 
invaluable, and is, perhaps, more commonly used for 
screen or other fences iv such positions than any other 
shrub or tree. When perfectly established, the yew is 
of fairly quick growth, and as it bears trimming well, 
soon forms a fence of so compact growth that birds can 
hardly pass through it. The distance at which the 
yew may be planted in forming a fence will much de- 
pend on the size of the plants to be used, but for ordi- 
nary purposes those of say from two feet to three feet 
in height will be found most suitable, and should be 
placed at three feet or so apart. The yew is propagat- 
ed in 4 manner similar to the holly, by collecting the 
berries when ripe, and either sowing at once or placing 
for twelve months among sand, so as to rot off the 
pulp or outer coating. 


and as it bears transplant- 
ing when of large size, it 
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Y time. 


Cupressus Lawsoniana 
is another excellent hedge 
plant, and as it is now pro- 
pagated in large numbers, 
it will no doubt be largely 
used wherever an orna- 
mental evergreen fence is 
required. Itisby no means 
partial to soil of good qual- 
ity, but flourishes well in 
that of even very opposite 
descriptions. 

Retinospora plumosa.— 
One of the neatest and 
prettiest hedges I have ever 
seen was formed of this 
shrub. Being of remarka- 
bly close growth and feath- 
ery in appearance, as well 
as of rapid development, 
no better subject for form- 
ing a lawn or garden fence 
than this retinospora could 
be chosen. At various 
times I have formed hedges 
of this shrub, and the re- 
sult has always been satis- 
factory. It is well to use 
plants of large size, as im- 
mediate effect is then pro- 
duced, and as all the re- 
tinosporas transplant with 
the greatest freedom, no 
risk is incurred by using ' 
specimens of from three 
feet to five feet in height. 
By placing these in well 
prepared ground and at 
just sufficient distance 
apart to allow the tips of 
the branches to touch, a 
good fence is formed in an 
almost ineredibly short 
time. : 

R. plumosa aurea is a 
beautiful variety of the 
above with golden yellow 
foliage, but as it is as yet, 
comparatively speaking, 
searce, few fences have 
been formed of it, although 
its close set habit and 
beautiful appearance ren- 
der it peculiarly well fitted 
for such a purpose. The 
retinosporas are propagat- 
ed from cuttings, and these 
may be inserted in boxes 
containing a mixture of 
loam. leaf mould, and sand, 
and stood in unheated 
frames or a cool greenhouse 
until roots are emitted, 
after which they may be 
lined out in the nursery 
for a few years previous 
to being placed in their permanent positions. 

Fuchsia Riccartoni may by some persons be consid- 
ered as an unsuitable shrub for hedge formation, but 
such is, however, not the case, for I have used it large- 
ly and with the utmost satisfaction for such a purpose. 
In England particularly it is quite hardy, and al- 
though during very severe winters it may be killed 
back nearly to the ground, yet by cutting away the 
dead wood in early spring fresh shootsare emitted, and 
these, in one season, reach a height of three feet or four 
feet. It is readily propagated from cuttings. 

The American Arbor-vite (Thuja ocsidentalis) may 
be classed as a valuable fence plant, for when attended 
to in the way of pruning at stated and regular inter- 
vals, it forms a close and compact hedge of the most 
somber green. It may likewise, frem its stiff and un- 
yielding nature, be made to form a fenceof considerable 
height, one of which that I saw lately being nearly six 
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feet high, and & perfect wedge of green. It bears trim- 
ming well, and for this reason may be pruned without 
the least fear of injury, but rather with decided benefit 
to the individual plants and fence as a whole. In form- 
ing the fence, good, large sized plants should be used— 
say of three or four feet in height—and these may be 
planted at a yard apart, in previously prepared soil of 
average quality. The American arbor-vite is propa- 
gated from cuttings. 

Where the line of plants forming a fence is to be made, 
trench the ground over roughly three feet in depthand 
six feet wide, and should the soil be found of inferior 
quality, enrich it by a liberal dressing of thoroughly 
decomposed farmyard manure, nursery debris, good 
loam, or leaf mould. Planting should take place in 
autumn, and in doing so be careful not to insert the 
shrubs at a greater depth than they formerly stood in 
the nursery border. In some cases, more especially 
where ground game is very abundant, a wire fence run 
along each side of the newly formed hedge will prevent 
damage. Anannual clearing of all weeds and dirt from 
the base of the hedge must likewise be attended to. 
Indeed, this is a matter of the greatest importance, al- 
though one that is far too often neglected.—A. D. W., 
The Garden. 
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HOLME WOOD, IPSWICH. 

This house was built for Mr. J. E. Ransome, from de- 

signs by Mr. Brightwen Binyon, A.R.I.B.A. The plan 
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following seeming acoustic phenomena, and sometimes 
by all of them. 


First, Dispersion.—This is where we have large and | 
lofty buildings, such as Gothic cathedrals. The human | 


voice is not powerful enough to fill the entire space, 
and the sound is left free to take the currents of air, 
and especially the moisture, and is lost among the 
arches and transepts, leaving but a small portion to 
reach the ear of the audience. 

Second, Resonance.—Thisvis caused by the solidity of 
the walls, sending back different notes, coming almost 
simultaneously with the first note sounded,and continu- 
ing some time after, which is noticed bya ringing sound 
the same as the striking of a bell. This defect is very 
noticeable in small rooms, and makes it very difficult 
to hear and speak in them, and the least noise is very 
irritating to a person who isof anervous temperament. 
We notice this defect very plainly in the Allegheny 
council chamber, and especially in the select cham- 
ber. 

Third, Echo.—This is a defect in very large rooms, 
and is produced from the same cause as resonance— 
throwing back the sound from the walls. It is only 
noticeable in very large rooms. 

We have also the acoustic defects of interference and 
sympathetic vibration, but these do not often interfere 
with the acoustics of a room. 

The first defect, dispersion, can easily be managed by 
mneans Of ventilation. As I stated before, airis but a 
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current of electricity is sent along the wire (which is 
the conductor), the diaphragm of the receiver that we 
hold to our ears vibrates and produces the very sound 
and tone of the transmitter spoken against. We find 
the same phenomenon in a room. The sounds are 
reproduced by the walls and ceilings, and are 
carried back through the air to our ears. All 
that is necessary is to form the walls and ceilings 
so that they will not reproduce, and this is a simple 
matter, as there are a great many materials that can be 
used for this purpose. Al! that is required is to form 
the walls with a soft or resilient surface, except those 
in close proximity to the speaker, which should be 
made hard and solid. 

Invegard to echo, we know that sound travels 1,125 
feet per second, and it follows that if a man were 
articulating five syllables per second, it would require 
a sounding board to be placed 11214 feet distant so as 
to make a distinct echo. This is a serious defect in 
large roouns, as the clashing of sound is very destruct- 
ive to the ability of the speaker, and it is more serious 
to singers, as notes are introduced at the wrong time, 
giving rise to false combinations and discord, producing 
what is called wooliness of outline. This defect is 
caused by making hard and solid walls at the opposite 
ends of the room from the speaker, which should be 
avoided in all eases. If a hard and solid surface is 
formed in close proximity to the speaker, it will inten- 
sify the sound and improve the acoustics. I have 
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Was arranged with a view of retaining the shell of a 
house which was upon the site, but it was afterward 
determined to pull it down in order to improve the 
position. The house stands upon high ground in the 
center of several acres of well wooded pleasure grounds 
and gardens, about a mile from the center of the town. 
The view we publish here is from the southeast, 
the main garden front facing south. The building is 
of red brick, with Broseley tile roofs and some half 
timber work on the gables, ete. The contractors were 
Messrs. J. B. & F. Bennett, of Ipswich.—Buwilding 
News. 





The ‘Xcoustics of Buildings.* 

Reflectors, sounding boards, and walls in close prox- 
imity to thesinger or speaker augment and intensify 
the effect as a mirror augments light, and the reso- 
nance and sympathetic vibration of solid bodies is due 
to the reinforcement and enrichment of sound produced 
by instrumental sounding boards, such as those of a 
pianoforte or those of other stringed instruments, such 
as the violin or guitar, and of which no more striking 
illustration can be given than the familiar one of plac 
ing the stem of a vibrating tuning fork against a 
resonating body, such as a table or a hollow wooden 
box. The defects in large audience rooms, and even in 
small rooms, are b ought about by one or more of the 





* Abstract from a pape? read before the Association of Architects of 
Western Pennsylvania, by Mr, Thomas Boyd, architect, 











conductor of sound, and water is at least a seven times 
better conductor. Using this knowledge, all that is 
necessary is to force moist air in at the apex of the ceil- 
ing and carry it to within ten or twelve feet of the 
floor and then take it off on all sides of the room. In 
this manner we produce the same phenomenon that we 
observe in the open air before rain or when the dew is 
falling. Wecan then hear a sheep bell for a half mile 
or more. We also notice this phenomenon in the capi- 
tol building at Washington in two places, which are 
called the whispering galleries, one at the top of the 
dome and the other in what was the old representatives’ 
room. In the latter we find that the air is forced 
through the long corridors, and, as it enters the room, 
it is carried up against the arches, and this, being cold 
marble, condenses the moisture in the air, forming a 
swirl of vapor which is held in the angle where the arch 
joins the ceiling, and this forms a regular speaking 
tube. Persons standing in opposite corners can con- 
verse in an ordinary tone, while those standing between 
cannot hear even asound. Wealso find the same re- 
sult in the dome, produced by a similar cause. 
Second.—Resonance is produced by a reproduction 
of sound in the same manner as we hear the sound in 
the receiver of a telephone. We know that the sound 
does not travel for miles on the wire, but yet we are 
able to hear and recognize the voices of those we know. 
If we take the receiver apart, we find only a magnet 
and a very thin diaphragm of steel and iron, As the 











built several audience rooms in which this was clearly 
demonstrated, and can testify from actual experience. 

In conclusion I would state that if the walls and ceil- 
ings are properly constructed in any ordinary sized 
audience room, the acoustices will be good and the room 
can be so constructed that sounds made in certain 
parts of the room ean be heard more distinctly than if 
made in other parts of the room. With regard to the 
size and shape of the audience room, I would say that 
this has but little effect on the acoustics if the walls, 
floor and ceiling are properly constructed, and the ven- 
tilation is carefully arranged. 


ee 


In connection with the publication of the BurnpIne 
EDITION of the SCIENTIFIC AMERICAN, Messrs. Munn 
& Co. furnish plans and specifications for buildings of 
every kind, including Stores, Dwellings, Carriage 
Houses, Barns, etc. In this work they are assisted by 
able and experienced architects. Full plans, details, 
and specifications for the various buildings illustrated 
in this paper can be supplied. 

Those who contemplate building, or who wish to 
alter, improve, extend, or add to existing buildings, 
whether wings, porches, bay windows, or attic rooms, 
are invited to communicate with the undersigned. Our 
work extends to all parts of the country. Estimates, 
plans, and drawings promptly prepared. Terms moae- 
rate, Address Munn & Co., 361 Broadway, New York. 











House Painting. 
BY AN EXPERIENCED PAINTER, 

Much depends on the architecture of the house in 
deciding the style of painting. A large square house, 
with little enrichment or changes of surface, cannot be 
put into many colors, for unless the different colors are 
divided by divisional members of the trimming of the 
building, any two colors coming together would look 
patehy. A square building with plain sides, without 
any divisions, may easily be prepared for a variety of 
eolors by having what is called in architectural par- 
lance ‘‘ bell courses” put on at different intervals over 
the clapboarding, so as to set on flush with the corner 
trimmings of the building. When set on the beveling 


clapboards, these will require planing on the back 
bottom edge, so when they are nailed over the clap- 
boards, the front surface is perpendicular, as the win- 
It is best to have 


dow frames and corner trimmings. 
these ‘‘ bell courses” follow 
the top or bottom of win- 
dows or any projecting 
parts which of themselves 
suggest a line. One only 
on the surface about the 
middle of the sides of a 
building gives an opportu- 
nity to paint the main sur- 
face in two colors, and 
other parts can then be in 
stronger colors to harmon- 
ize the whole. The old or 
modern - fashioned houses 
with many gables project- 
ing and retiring surfaces, 
and the surfaces being in 


different forms, such as 
shingles, upright siding, 


’ curtains, panels, ete., give 
an excellent chance for 
painting to advantage in 
rich colors. 

I will now give some sug- 
gestions for combinations 
of colors. For want of il- 
lustrations by colored sam- 
ples. I can only give the 
ideas, yet as I will give the 
names of the colors com- 
bined to make the tints, a 
painter, or one used to col- 
ors, can work from the 
hints given. A rich russet 
olive color made with raw 
sienna, darkened with 
. Prussian blue and bright- 
ened with a little orange 
chrome for the body color; 
the trimming color darker, 
made as the first color, but 
omitting the orange and 
adding more blue and a 
touch of black. If there 
is spandrel open work in 
gables, or small curtains 
to upper windows, or any 
small appropriate work, 
ali such may be painted in 
deep orange, made of or- 
ange chrome and Venetian 
red. Blinds may be rich, 
deep, reddish brown, made 
of Indian red, burnt sienna 
and darkened with a little 
black. Roofs and chim- 
neys may be dark red, half 
Venetian red and Prince’s 
metallic paint. If there is 
a brick foundation, it may 
be the same as roof, or all 
Venetian red. Sashes of 
windows may be black, or 
dark brown, of Indian red 
and black. This style will 
admit of small touches of 
red (Indian) on a few little parts, but very sparingly if 
at all. 

These colors are a key to a long line of deep rich col- 
oring. They may be varied with a little more orange 
or blue in body, with an addition of white to lighten it, 
or dropping the orange and adding more raw sienna. 
Ceilings of stoops, balconies, and, in some eases, cor- 
nices may be deep cream yellow, made with orange 
chrome and white. Of course the ceiling should be 
darkest on darkest buildings. This class of colors we 
will designate No. 1 for future reference, 

Another style of colors which have been very popu- 
lar, inclining a little more to greenish tints, is made by 
more white and orange, and moderated or toned down 
with black, with trimming color deepened with raw 
umber, but with less white, to prevent body from look- 
ing muddy. Humoring these shades, lighter or darker, 
all the various shades of sage greens may be produced. 
On light bodies the trimming may be dark and on dark 
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A STAIRWAY IN THE HOTEL CLUNY. 





bodies trimming may be lightest. Where there are 
curtains on large gables, or around the building under 
cornices, a third shade, lighter or darker than the body, 
can be used, in which case the same trimming color 
may be used around both colors, but it must be darker 
or with sufficient contrast, that the effect may not be 
lost on any part of the building. I would not advise 
using green itself for making these colors, as it will not 
look as soft, unless a strong green is desired, but for 
variety, chrome green of a good quality and black may 
be used for dark green blinds or trellis work. The 
orange, but little lighter than No. 1, may be used, and 
also for the blinds, leaving out the burnt sienna and 
substituting a little Venetian red. The roofs may be 
the same or redder, using more Venetian red. The 
floors for this as well as No, 1 may be some of the body 
color lightened, and more raw sienna and umber 
added. This last selection we will call No. 2. 
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thing else. It has been observed that visitors go nearly 
always to the right when they enter public buildings, 
such as museums and libraries. Habit has perbaps 
some influence upon this tendency, but M. Delaunay 
wonders if the cause of it may not be attributed to that 
predominance of the left hemisphere of the brain over 
the right one which is one of the characteristics of 
superior races. As the nerves cross before their arrival, 
it is the left hemisphere, the more important of the 
two, which presides over the functions of the right side, 
and must incline toward the right a person who has 
abdicated his will and stands irresolute. If we could 
follow further the consequences of this principle, we 
might observe that modern physiology has demon- 
strated the independence of the functions of the two 
cervical hemispheres—for instance, the faculty of lan- 
guage is in the left hemisphere. The interest of the 
question would be to determine in which part resides 
: the esthetic faculty, and 
— what peculiar force will be 
exerted by finding all the 
masses of a picture on the 
left side, and so placed in 
opposition to the general 
energies which solicit us to 
the right. Perhaps a mere 
observation would be 
enough to explain this ap- 
parent anomaly by making 
it depend upon the gener- 
al law. Let us, therefore, 
observe that the charm of 
art lies especially in the 
suggestions which it offers. 
A canvas is, strictly speak- 
ing, but a net through the 
meshes of which our imag- 
ination plays. So the great 
attraction for the mind 
does not come from those 
masses of the foreground 
which are finished and lim- 
ited, but from those vast 
horizons which offer space 
for our dreams to unfold 
their wings. If such be 
really the dominant desire 
of the brain, we must not 
wonder that the eye should 
seek for its satisfaction on 
the right.—C. Gindriez. 


Furniture Woods, 


Walnut may be on the 
point of regaining, to some 
extent, its former suprema- 
ey, but there are many users 
of furniture who would not 
like to see oak supplanted. 
Of course it must be as 
fashion dictates, regardless 
of the merits or demerits 
of either wood, but the 
common sense of it is that 
oak is one of the best fur- 
niture and finishing woods 
in existence. The English 
have known it for ages, 
but Americans, with all 
their foresight and shrewd- 
ness, are just finding it out. 
Oak is much cheaper than 
walnut, therefore furniture 
made of it can be sold for 
less money, which is some- 
thing of a consideration. 


















































ARCHITECTURAL SUGGESTIONS.—/’0m Woniteur des Architectes. 


It must be held in mind that the art of mixing colors 
of all the various tints, that are not decided or primary 
colors, is the toning down without destroying the rich- 
ness of the color; this requires a light hand with the 
black or umber, especially where there is white in the 
color. The least over-touch makes a leaden color. 
The Prussian blue is also intensely strong, and must be 
rubbed up with a knife on a board before mixing — 
Rural New- Yorker. 

rl 
Right and Left, 

Landscape painters have often found by experience 
that the composition looks empty if the trees are not on 
the left, ina subject composed of a clump of trees in 
the foreground, clearly detached against the extended 
horizon of a plain or of the sea. A recent communica- 
tion of M. Delaunay to the Academy singularly extends 
the field of this observation by proving that the right 
and the left are not indifferent, either in art or in any- 


A STAIRWAY IN ROUEN. 


As compared with the som- 
berness of walnut the color 
of oak is a relief to the 
eye, and an article made of _ 
it increases in beauty the 
older it becomes. The rea- 
sons are plentiful why oak 
should increase in popu- 
larity, instead of being forced to take a back seat. 

The possibilities regarding curly redwood and burl 
are just beginning to be appreciated. Hardly any 
wood will look more richly magnificent, and instead 
of being a scarcity, the redwood regions of California - 
are covered with the huge stumps from which the 
erratic grained lumber can be cut. It has only been of 
comparatively recent. date that much has been done 
in this line, and an increasing demand has sprung up at _ 
San Francisco for the fancy lumber and veneer which 
rivals the finest mahogany. It is predicted, however, 
that many of these redwood stumps will, in the future 
bring as much as the trees cut from them. It will not 
be long before redwood veneer mills will be started, 
and a big industry will spring up.—Northwestern 
Lumberman. 

+ 0 

Forests cover twenty-four per cent, of the entire 

area of Norway. 
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ee A DOUBLE HOUSE, CLEVELAND. RANGE BOILER EXPLOSION. pipes from the boiler to the sink were clear, and the 
| Mr. Ruprect, at Cleveland, is at present building this} The remarkable and unprecedented accident at the | hot water cock left open, it would have been an impos- 

house, which, when completed, will make two hand-| Kirby House, in Milwaukee, last December, offers an/| sibility to explode that boiler. Again, if the plumber 

some and convenient dwellings. The cellar is 7 ft. high, | inviting subject for study by plumbers and architects. | who was working there, and who said he went down 
in the cellar to thaw the pipes out, had disconnected 
the hot water coupling on the top of the boiler, and 
had left it uncoupled until he had his pipes thawed, 
the explosion would have been avoided. There was 
evidently very little water in the boiler at the time of 
_the explosion, but it is a very simple matter for a prac- 
| tical man, versed in the science of the plumbing trade, 
to explain where it went to. 
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A DOUBLE HOUSE. 


: “—— HOLE MAD 


first floor 10 ft., second floor 9 ft.6 in. It hasstone| By the explosion of the range boiler in the kitchen, 
foundation and slate roof ; natural pine finish ; wood havoe followed which killed one woman and seriously 
mantels, hot and cold water throughout, and is heated | injured twenty other persons, The force of the ex- 
plosion blew out a large section of the rear wall, and 
also the partition between the kitchen and dining 
room. The injuries were mostly caused by the falling 
debris. 

The Sanitary News took immediate steps to secure 
a complete report of the accident. It, therefore, re- 
quested Mr. George 8. Lyon, one of the best of practi- 
eal plumbers, to make an investigation and send 
the result. The following is the report, accompanied 
by sketches which make it perfectly clear : 


MR. LYON’S REPORT. Fig. 1. 


‘*Inclosed find some hurried sketches of the Kirby 
House, as near as I could get at it after the accident,| _ ‘‘ There are several ways: by which the water could 
with the limited time at my disposal. It is impossible | have left the boiler: (1) By being drawn off by the 
to convey a proper conception of the tremendous havoc | help at the sediment bibb at the bottom of boiler for 
and compiete wreck of the premises caused by the ex- | use in the kitchen and other parts of the house. This, 
ppiesion- One can scarcely believe that the innocent-| we know, is a very common practice in hotels, and is 
| 





oe looking hot water boiler, even under the most extraor-|safe enough under ordinary circumstances. (2) By 
a hot air furnace. ‘The attics are | plist J 








4 Cost, dinary conditions, could become such a deadly and ap- | being drawn off at the cold water cocks. If the cold 
xpiete, 1 ENO Amer ‘toan Builder. pc ‘palling despoiler of lives and property: water pipe between. thoboiler-cnd the cock was clear 
a a eT om 4 “The ‘kitchen floor is several feet-Jower than theoftice; the éxtra pressure on the boiler wowkferea.the 

A $3,000 HOUSE. dining room floor. The south wall of the kitecben was’ water out of the oiler through the boiler tube, and it 


The illustration shows a residence recently built for | blown completely across the dining room, and the east | could be drawn at the cold water faucets. (3) By the 
Mr. F. C. Smith, of Cleveland. There is a cellar under | wall had three stories of it blown entirely out. The} water in boiler (supposing the plumber to have sue- 
the whole house, having a height of 7ft. The height! wall was twelve inches brick. ceeded in thawing out the cold water supply) being 
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T Ty WT, WATER BACK 


Fig. 2.—-WATER BACK, 


forced, by the tremendous pressure on the boiler, up 
through the boiler tube into the cold water supply pipe 
and out into the water main in the street. (4) By the 
steam so softening and bursting the lead supply pipe 
in the ground as to allow the water to escape unseen 
in that way. It would take but a moment under this 
fourth provocation to empty the boiler to within a few 
inches of its bottom. The little remaining water is 
turned rapidly into steam, with eighteen or twenty 
feet of 144 inch pipe running through a Van range to 























Snegeape Eee Rint Serine ee? ween Sh eee ea heat it, and it isno mystery at all if the boiler explodes. 
jie n The mystery would be if it did not explode. 
A $3, 000 HOUSE. ‘“When a boiler becomes as heavily charged with 
steam as was this one, the mere fact of 
of the first floor is 9 ft.6in. Thesecond floor9ft. It; ‘Fig. 1 shows the section of alley wall blown out, | opening a faucet or the bursting of a pipe 
has alsoa good sized attic. The foundation is of stone. | and the direct upward course taken by the boiler when | cannot save the boiler or avoid the dan- 100 GAL. 
The interior is finished in natural pine. Stained glass|it exploded. It shot up about thirty feet higher than| ger, as sufficient steam cannot escape Calvaniset 
the building, and fell back on the roof, as shown. through an ordinary boiler coupling, : 
‘* Fig. 2 shows a Van range, with two fire pots, and| under the circumstances, to counteract BOILER 





having a 144 in. wrought iron pipe water back with] the superheating that is so rapidly tak- 
eighteen or twenty feet of pipe exposed to the heat of | ing place. 
the fire. ‘“The proper and the safest thing for a 
‘Fig. 3 shows the boiler itself. It was torn apart | plumber to do under like conditions—and 
from the bottom where it was riveted. The dents on|I would like them all to consider well 
the head and the hole in the side were caused by its} what I am going to say—is: When you 
' striking joists and timbers inits upward flight. It was; find your supply to your boiler frozen, 
found lying on ‘the roof. ascertain if the circulation is clear be- Fig. 3. 
“Owing to the chaotic condition of the place and to} tween your stove and boiler, then discon- 
the lack of time, it is impossible to get at the actual | nect the hot water coupling on top of boiler and leave 
facts of the case. I will, therefore, simply give you my it uncoupled until you have your supplies thawed out. 
Secono Floen individual opinions as to the cause of the explosion |; It is safer than to open a faucet, for a faucet may get 
and how it could have been avoided, based on the logic | closed again before you wantit to. Then your boiler 
windows are placed in the bath room, hall, and attic. | of cause and effect. and stove will be positively safe. 
Stairs of oak, wood mantels, slate roof. hot air furnace,| ‘‘There is no doubt in my mind that the explosion} ‘‘The way to find out if there is a proper cireulation 
gas fixtures, ete. Water closet in the cellar. The cost| was caused by the over-accumulation of steam in the] between your stove and boiler is to place your hand on 
of this house, says the American Builde y, was a trifle | boiler, occasioned by the pipes in the cellar being|the upper pipe of the water back, that is, the pipe 
under $3,000 frozen and the draw cocks being kept shut off. If the'leading from the upper coupling of the water back 
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and connecting with the side coupling of the boiler. 
If the cireulation is all right, the pipe will become 
first hot. then cold, alternately. If the pipe does not 
change its temperature, it is evident that circulation is 
not clear, and you had better dump your fire immedi- 
ately and investigate.—Sanitary News. 
EE 
TWO CHURCHES. 

We give on this page two churches of moderate cost, 
one erected at Worthington, Mass ‘The cost, built of 
wood, we estimate at about $4,000. 
Our engraving is from Building. 
The other illustration is from the 
Building News, and represents a 
plain, substantial structure, about 
eighty feet square. 

eS 
Plastering of Walls, 

We will proceed to make our mor- 
tar with the best lime and clean, 
sharp sand. (Loam in sand is al- 
ways detrimental, but clayey earths 
are not necessarily so.) We will use 
our judgment as to the proper pro- 
portions of lime and sand, as a bar- 
rel of lime varies in strength as well 
as in quality, owing to the size of 
the lumps, and the sand varies in 
degree of coarseness. The lime 
should be slaked under water and 
not allowed to burn. This should 
be mixed with an abundance of 
good, long hair before the sand is 
worked in. The hair should be 
thoroughly beaten before soaking, 
so as to break up all clots, which 
are a source of weakness as well as 
a waste of material. The sand 
should then be well mixed in, as the 
grit assists in the separation of the hair, and a thorough 
inixing of the sand and lime at this time is very im- 
portant, as it materially assists in bringing about the 
first condition of hardness by having every particle of 
sand in contact with the lime. The longer it remains 
in this condition, if moist, the better for freeing the 
silica of the sand. 

The mortar is now ready for use if the lathing is 
properly done. Green laths are best, for several rea- 
sons. They retain the proper width of key, which 
should never be less than three-eighths of an inch. 
While the dry lath, as soon as wet, swell, and pinch 
the key, thereby weakening it, shrink as the mortar 
dries out, and repeat_itawitheverv coat of mortar, 
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__ Which-imustafrect to some extent the bond berveen whe 


lath and the mortar, the green lath retain the full 
width of key and shrink only once, and then very 
gradually, and do not split at ends by nailing as the 
dry lath. The joints should be broken every five or 
seven laths, as the settling of joints or the springing 
of a stud makes a 
crack by the open- 
ing of butt ends of 


lath. No knotty, 
sappy, or unusu- 
ally thin lath 


should be used. 
They can be put 
on quite open, as 
we will use our 
mortar well 
haired and not 
wet and_ slushy; 
and to bring 
about this result, 
we will temper the veces: ness 
mortar twenty- +e I: 
four hours before 

using it, which 
will add materi- 
ally to the first 
condition of bard- 
ness by bringing 
fresh particles of 
lime in contact 
with the silica of 
the sand, not 
pulled down and 
hashed up with 
water, but well 
tempered with the 
blade of the hoe, 
as if for immedi- 
ate use. When 
ready for use, 
there will be less 
water in its com- 
position, and yet 
it will be of pro- 
per consistency to 
spread. Mortar " 
thus treated will IN ce 
wake larger and ; 
stronger keys, be- 
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ing tougher, and the particles of lime and sand form 
a closer union, thus assisting the second or mechanical 
condition of hardness, as well as the chemical action 
of the material. Mortar, like steel, is improved by 


working it. This coat should just cover the lath nicely, 
no matter how thin, as we will draw up on the same 
scaffold with a good, heavy coat of brown mortar, 
mace as the first, but without hair, and containing 
more sand. This we will leave with the proper appli- 
cation of the darby. 
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We draw up with brown mortar for the reason that 
the mortar applied to the lath requires more lime to 
make it adhesive to the wood and toughness to hold the 
key from dropping. If it is drying weather, the win- 
dows should be in, or the space covered with muslin, to 
insure slow and uniform drying, to assist in the third 
condition of hardness. At the proper time it must be 
well floated, not only for the purpose of leveling the 
surface, which is of only a secondary importance com- 
pared to the working up and compressing the mortar 
and bringing the particles together, as a large portion 
of the water has evaporated, leaving air spaces 1o be 
filled by compression. The proper time to float is 
when the larger portion of the water has evaporated 
andthe moistureapparently gone ; but the proper ap- 
plication of the float brings the moisture to the surface, 
leaving a nap on the surface of the wall. 

Floating when dry does injury by weakening the 
parts when there is not moisture enough in the wall to 
make it adhesive again. When dry, finish with high 
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A CHAPEL, 
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gauged stuff. The best and least wavy surface can be 
produced by laying on the gauge stuff with a float and 
drawing up with a trowel; the wooden float cuts 
through an inequality on the wall, while otber smooth 
steel trowel has a tendency to slip over it. 

The above method is two coat work, properly 
speaking, calling for more labor than the usual way 
of putting on two coat work, and we believe that it 
complies better with the conditions and natural quali- 
ties of the material used than any other process in prac- 
tice. But as there is a very general 
belief that a good job of plastering 
should have three coats of mortar, 
it will be necessary to compare the 
merits of the two methods as prac- 
tically in use. 

In three coat work the scratch 
coat must be necessarily thin, as 
there is to be a brown coat over it. 
If the scratch coat were to be heavy, 
the brown coat would weaken by 


the brown coat has to be sufficiently 
thick to cover the irregularities of 
the seratching and raking up of 
hair and mortar in scratch coat. 
Therefore, the thin scratch coat is 
cut up and weakened by the seratch- 
ing, and, being thin, it dries out 
rapidly, not having time for proper 
erystallization ; and when dry, the 
heavy, sandy brown mortar, requir- 
ing pressure to spread, springs and 
enfeebles the keys more or less. The 
lath if dry goes through a second 
swelling and the brown coat dries 
quickly, as it has the atmosphere 
on one side and the lath and seratch 
coat on the other to absorb the 
moisture, and the union between the two coats is never 
perfect, and can be often seen separating by the jar 
on sides of casings, ete. 

And in regard to straightness, that should be done 
on the joists and studs previous to lathing. It is not 
good practice to overload Jath to straighten a wall, and 





there is no reason why a straight wall should be made © 


crooked by the application of three-eighths of an inch 
of mortar if properly applied. It might be well to say 
here that grounds three-quarters thick are sufficient for 
lath and plaster, and every wall should have that 
amount on allits parts. ; 

By the two coat process we get the proper kind of 
mortar on the lath for keys and adhesion to the wood, 
the brown coat with the proper sand for strength, which 
also prevents cracks, by having sufficient sand to pre- 
vent shrinkage and giving as heavy a body as the lath 
should be required to carry, which is all in one body, 
the union being perfect and a thick, moist body, which 
insures slow drying and, what is of great importanee, a 
plastic body to 
float and com- 
press, if taken in 
the proper time 
and no hair to col- 
lect in tufts on 
the surface by 
floating. The 
strength of the 
above wall can be 
greatly increased 
by the addition of 
say one barrel of 
plaster of Paris to 
the hundred yards 
of the first appli- 
eation, as this coat 
is where the great- 
est strength and 
adhesion is need- 
ed. There are 
probably suffi- 
ecient glutinous 
seraps in the hair 
to retard the set 
of the plaster; if 
not, a little glue 
size may be add- 
ed, so that no in- 
convenience may 
oceur by fast set- 
ting. 

By far the hard- 
est walls we have 
ever seen were 
composed entirely 
of sand and plas- 
ter of Paris, about 
two parts of sand 
to one of plaster, 
mixed with hair 
and applied in the 
usual manner.— 


J, P. McMurray, 


S).Newman Jrrnilect 
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A CITY RESIDENCE OF MODERATE COST. 


into the hall in full armor, and threw down the gaunt- / 
This brick residence is situated on Washington Street | let on the floor, challenging the world in a king’s be- | 


near Broad Street, Newark, N. J., and is the property | half.—P. Cunningham. 


of Dr. Emina Edwards. 


story 10'10°, second story 8 9", third story 8’ 6’. 


The foundation walls up to the ground level are built | be taken into account. 


Architects, T. A. Roberts & 
Son, Newark. The height of basement is 8’ 6", first 





Notes on Bricks. 
Three main points with reference to bricks have to 
(1) The power of resistance un- 


up with stone. The walls above the ground are built up | der pressure ; (2) the appearance of the fracture, which 
of brick. The coal vaults are under the sidewalks in' should present ar even texture and a fine and bril-! used in damp soil and for pavements. When a brick 


the front of the house. The main stairs 
from first story up to third story are of 
ash varnished. The trim is white pine 
painted. 

The entire cost of this house complete 
is $7,675. 

—_—+o ooe—___- 
Westminster Hall. 

Let the spectator picture to himself the 
appearance which this venerable ball has 
presented on many occasions. Here were 
hung the banners taken from Charles I. 
at Naseby ; from Charles II. at the battle 
of Worcester ; at Preston and Dunbar; 
and, somewhat later, those taken at the 
battle of Blenheim. Here, at the upper 
end of the hall, Oliver Cromwell was in- 
augurated as Lord Protector, sitting in a 
robe of purple velvet lined with ermine, 
on a rich cloth of state, with the gold 
scepter in one hand, the Bible richly gilt 
and bossed in the other, and his sword 
at his side. And here, four years later, 
at the top of the hall fronting Palace 
Yard, his head was set on a pole, with the 
skull of Ireton on one side of it and the 
skull of Bradshaw on the other. Here 
shameless ruffians sought employment as 
hired witnesses, and walked openly in 
the hall with a straw in the shoe to de- 
note their quality. And here the good, 
the great, the brave, the wise, and the 
abandoned have been brought to 
trial. Here, in the Hall of Rufus, 
Sir William Wallace was tried and 
condemned. Here, in this very hall, 
Sir Thomas More and the Protector 
Somerset were doomed to the scaf- 
fold. Here, in Henry VIII.’s reign | 
(1517), entered the City apprentices 
implicated in the murders on “Evil : 
May Day” of the aliens settled in | 
London, each with a halter round 
his neck, and crying, ‘‘ Mercy, gra- | 
cious Lord, merey,” while Wolsey * 
stood by, and the king, beneath his | 
cloth of state, heard their defense | 
and pronounced their pardon—the | 
prisoners shouting with delight, and . 
casting up their halters to the hall | 
roof, ‘‘so that the king,” as the ' 
chroniclers observe, ‘‘inight per- | 
ceive they were none of the discreet- 
est sort.” Here the notorious Earl 
and Countess of Somerset were tried 
in the reign of James I. for the 
murder of Sir Thomas Overbury. 
Here the great Earl of Strafford 
was condemned: 


Sesi-9 _ 


** Each seemed to act the part he came to see, 
And none was more a looker-on than he.” 
—Denham. 
The king being present, and the 
Commons sitting bareheaded all the 
time. Here the High Court of Jus- 
tice sat which condemned Charles 
I., the upper part of the hall hung 
with searlet cloth, and the King sit- 
ting covered with the Naseby ban- 
ners above his head. Here Lilly, 
the astrologer, who was present, saw 
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the silver top fall from the king’s 
staff. and others heard Lady Fair- 
fax exclaim, when her husband's 
hame was called over, ‘‘He has 
more wit than to be here.” Here, 
in the reign of James II., the 
seven bishops were acquitted. Here 
Dr. Sacheverel was tried and pro- 
nounced guilty by a majority of seventeen. Here the 
rebel lords of 1745—Kilmarnock, Balmerino, and Lovat 
—were heard and condemned. Here Lord Byron was 
tried for killing Mr. Chaworth, Lord Ferrers for mur- 
dering his steward, and the Duehess of Kingston, a 
few years later, for bigamy. Here Warren Hastings 
was tried, and Burke and Sheridan grew eloquent and 
impassioned, while senators by birth and election, and 
the beauty and rank of Great Britain, sat earnest spec- 
tators and listeners of the extraordinary scene. The 
last public trial in the hallitself was Lord Melville's, in 
1806 ; and the last coronation dinner in the hall was 
that of George IV., when, for the last time probably, 
according to the custom maintained for ages, the 
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A CITY RESIDENCE OF MODERATE COST. 


liant grain, without cavities in the interior, and neither 
ribbony nor stony ; (8) the exterior, which should be 
smooth and regular, the angles and edges sharp and 
straight. When the size of the bricksis equal through_ 
out the mass, it is a proof that the brick earth has been 
well prepared and the bricks generally well made. A 
brick when struck should give forth a clear, ringing 
sound. Good bricks are generally of a dark reddish 
brown color, and sometimes they show vitrified spots on 
the surface. Itis not well, however. to depend too 
much on this last fact, for it is often only an indica- 
tion of the amount of heat to which the brick has been 


| subjected, while the clay of which the brick is made 


may be impure and ill prepared. Bad bricks are 


king’s champion (young Dymocke) rode on horseback | readily recognized by their reddish yellow color, but 
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still more by the dull sound which they emit when 
struck ; their grain being soft they crumble easily, and 
|absorb water with avidity. A good brick should not 
absorb more than about one-fifteenth of its own weight 
of water; it should appear, and in reality be, dry. 
A brick that does not take up any water at all is too 
much burnt; the mortar adheres to it imperfectly, but 
it is a good conductor of heat. Such bricks may tbe 





left in water either scales or swells, it is of 
bad quality, and contains caustic lime 
A brick which, being made red hot, and 
then having water poured on it, does not 
erack, is of extraordinary and rare quali- 
ty, and those which have borne the ef- 
fects of moisture and dryness during two 
orthree winters without sealing or crack- 
ing are excellent. In order to try if bricks 
will bear the effects of frost, let one be 
boiled for half an hourin a solution of 
sulphate of soda, saturated cold, and then 
suspended by a string over the vessel in 
which it has been boiled. In twenty-four 
hours the surface of the brick will be 
covered with small crystals; the brick is 
then to be immersed again in the solu- 
tion until the erystals disappear, and 
again suspended, repeating this operation 
for five days, the crystals reforming after 
each immersion. If after this treatment 
a number of particles of the brick are 
found at the bottom of the vessel con- 
taining the solution, the bricks are inea- 
pable of supporting the effects of frost.— 
D. Ramee. 
i 
Mineral Wool, 

The peculiar reason why mineral wool 
is so excellent a non-conductor of heat, 
and makes such an excellent filling ma- 
terial for walls, floors, and partitions, is 
because it contains a great quan- 
tity of air. Air is so subtile and 
rapid in movement when uncon- 
fined, and so slow to convey heat, 
except by its own motion, that it is 
at once the very best distributor of 
heat, and also the greatest barrier 
to its transmission, according as it 
has, or has not, freedom to eireu- 
late. It is nota matter of surprise 
that this apparently anomalous 
state of things is misleading and 
constantly giving rise to popular 
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is.called an air space_are entirely 
arbitrary no one will deny. It may 
have a volume of one cubie foot or 
it may be the smallest unit of vol- 
ume into which air is divisible. 
The first case is classified under 
climatology and the second insula- 
tion, for, so long as air may eireu- 
late at all it is conveying heat from 
one place to another ; while, if it is 
held in position by any medium, 
the heat must be condueted—not 
conveyed. Now, if the air-confin- 
ing material is not very loose and 
porous, it will be found to transmit 
heat; and furthermore, the redue- 
tion of the percentage of volume of 
air, by making the material more 
compact, develops its capacity for 
conducting heat Therefore, so far 
as theory goes, the poorest conduct- 

or of. heat is the material which 
Bed Room contains the largest percentage of 
¢ a ces volume of air, and any other view 
of it is at variance with science and 
nature. 

It is found that 192 pounds, or 
one cubic foot, of slag makes 12 
pounds, or eleven cubic feet, of ordi- 
nary mineral wool, so that the re- 
sulting fibers encase eleven times 
the quantity of air that‘the slag 
did ; in other words, the cubic foot 
| before conversion contained 100 per cent. of material, 
and after conversion only 9 per cent., therefore the 
product must contain 91 per cent. of its volume of air, 
——>+-2 + 

Av the winter quarters of Barnum’s show in Bridge- 
port is a long distance telephone wire connecting di- 
reetly with Mr. Barnum’s office at the Madison Square 
Garden in New York. While the recent poultry show 
was in progress in the Garden, the roosters raised such 
a racket by crowing that it was almost impossible for 
the New York clerks to hear at their end of the line, 
especially in the morning. The crowing could be dis- 
tinctly heard in Bridgeport, and the Shanghai’s piping 
screech was fully as distinguishable as the crow of the 
biggest rooster in the show. 
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errors. That the dimensignsof what — 
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HEATING AND VENTILATION, 

In the history of architecture there never has been a 
time when the problems of heating and ventilating 
dwellings claimed as thorough a consideration as they 
do now. Inthe matter of heating, that which is re- 
quired is to have, if possible, every part of the dwelling 
comfortably warm, For this to be done, it is necessary 
to prevent the entrance of out door air before it is 
warmed. Care is, therefore, taken to close all crevices 
around doors and windows, or through the outer walls 
of the house, by which the cold outside air can gain 
admittance into the dwelling. Double sash, weather 
strips, sheathing paper, and other devices are called into 
service to exclude the wintry winds. But, in doing this, 
while great benefit results in maintaining a comforta- 
ble temperature in the house, a far more serious harm, 
also, results from the fact that the excluded air con- 
tains the vital principle that alone can confer upon the 
inmates of the dwelling the most important blessings 


of life, viz., health and strength and physical comfort. | 


The problems above referred to thus are complicated. 
It is impossible to keep warm unless the outside cold 
air is excluded. It is impossible to keep well, or even 
to live, if the outside air is prevented from having a 
free circulation in the house. 

Nor is this all. Not alone must the pure, out door 
air be given free admission to the house, but, to main- 
tain the health of the inmates, the air that has gained 
admission and has been vitiated by respiration, by ex- 
halations, or by the effects of combustion in the rooms, 
must be removed to give place to the fresh supply. 

How shall this be done? There is one method by 
which, it is obvious, it may be done. If an arrange- 


ment were made by which out door air previously | 
warmed to a temperature higher than that of the, 


breath were continuously admitted, and at the same 
time an equal amount of the cooler air, near the floor, 
were continuously exhausted, the rooms would be con 
stantly supplied with warm and pure air. How can 
this be effected at a cost not very great? We do not 
say tvo great, for scarcely any cost can be too great 
that insures health and comfort. But this desirable 
condition of the inside air ean be and is obtained with 
little, if any, greater expense than is involved in ordi- 
nary methods of heating. 

It may be obtained in rooms that are supplied with 
a generous current of pure, warm air from a hot air 
furnace, and that have in them also an exhauster of 
the air near the floor, which may be in the form of an 
ordinary open grate with its glowing fire. 

This is, however, expensive, as it involves two fires, 
which use a large amount of fuel, and, during fall and 


spring. produce an unnecessary and frequently an ane | 
|in every sense a reliable and economical heater. 


noying exeess of heat. 


Within. the last ten years a combination of the grate) 
is now eatensive- | 


and furnace bas been introduced. and 
‘ly employed, ‘he most practical form of which is repre- 
sented in the illustration on this page (one of nearly a 
hundred designs in which it is made). This is a fire- 
place furnace, manufactured by Edwin A. Jackson & 
Bro., of New York City, and is called the Jackson 
ventilating grate. It, like any other furnace, has a 
eold air supply from an out door source. Air thus ad- 
mitted into chambers surrounding the fire on every 
side, excepting in front, becomes heated therein, and 
is conveyed into the room through a register in the 
frieze of the grate, or, at will, by a pipe running up the 
smoke flue to a room on the floor above the grate 
Thus are heated and ventilated by this combined ac- 
tion of the grate and furnace two or more large rooms 


























































































































THE JACKSON VENTILATING GRATE. 


on the same or on different floors in any latitude of the 
United States with no more expenditure of fuel than 
an ordinary grate requires. Thus, also, rooms on the 
north or west side of houses, which the ordinary fur- 
nace usually fails to heatin severe winter weather, 
are made comfortable, since the ventilating grate can 
be set in the fireplaces of the most exposed rooms and 
the heat be generated where it is most required. 
OO tO Oe 

LONDON has a sanitary inspection company that for 
a fixed fee inspects your plumbing, and tells you 
whether you are breathing sewer gas or ordinary air. 


_the Spence hot water heater. 











THE SPENCE HOT WATER HEATER. 

We illustrate in the cut accompanying this article 
As the ideas of builders 
become more advanced and the tendency to the pro- 
duction of first class houses increases, the heating ap- 
paratus acquires more importance. 

The hot water system, among others, has received 
much attention. <A skillfully constructed boiler is, 
above all, a necessity for its application. Such a one 





















































THE SPENCE HOT WATER HEATER, 


we here present to our readers. When it is in use, the 
air of a dwelling is most hygienically treated. It is 
warmed to an agreeable degree by contact with hot 
water pipes. These are so hot as to effect every econ- 
omy in warming the air. The large heating surface 
conduces to economy in fuel, and the body of water 
insures a steady working of the apparatus. 

But, as stated, all the arrangements will be in vain 
if the original source of heat is not of proper construc- 
tion. In the Spence sectional boiler we find what is 
Its 
ieading featares are very clearly presented in the cut. 

The walls of the fire box, nearly down to the level of 
the grate, are composed of the boiler itself. Compar- 
ing it to a locomotive boiler, we should call this por- 
tion the legs of the boiler. A short distance below the 
bottom of the legs the grate is set. The ashes, there- 
fore, are, toa great extent, kept out of contact with 
the heating surfaces. This tends to prevent corrosive 
action. Above the fire chamber the structure is built 
up of horizontal box-like sections. These are placed 
one on top of the other until a sufficient water capacity 
is attained. They are held together by short stud 
connections. This marks an important departure 
from the ordinary practice in sectional boilers. Fre- 
quently, to connect their parts, long bolts are used, 
which, passing through the sections, receive a nut to 
lock all together. 

Such practice is very defective. The long wrought 
iron bolt is liable to rust and deteriorate, and on ac- 
count especially of its length, elongates and contracts 
under changes of temperature. The stud fastenings 
used on the Spence boiler are entirely secure, do not 
corrode, and are free from liability to changes in 
length. They are removed from all action of the fire 
or gases. 

A section represents ashort drum. Through each of 
them one or more apertures are carried, through which 
che products of combustion pass. These openings are 
30 proportioned that their area is no larger than that of 
the entrance to the chimney or escape flue. This pre- 
vents the gases from passing so rapidly through the 
voiler as to waste heat. The openings through the 
sections are so placed also as to cause the hot gases to 
take a tortuous course, thus doing their work very 
effectively. 

Two other great factors of economy are reached. 
The first is perfect circulation of the water. Each 
section has free communication with a common water 
port or header. The next factor is represented by the 
large extent of horizontal heating surface. Each sec- 
tion exposes a large flat area to the flames, and it isa 
recognized law in boiler practice that the heating 
value of a flat surface is far superior to that of a verti- 
cal one. 

The construction of the grate allows for liberal air 
space, insuring perfect combustion. It removes ashes 
as well from the edges as from the center when it is 
shaken down. 

There are few joints requiring packing, and these are 


the furthest from the fire, so that no complaints of 
leaking joints are received. 

The National Hot Water Heating Co., 191 Fort Hill 
Square, Boston, are the proprietors of this apparatus, 
and will be glad to answer all queries relative to it and 
its adjuncts in the line of warming houses. 

a ee 
Whe Testing of Stains, 

A good stain for exterior use should be very finely 
ground in oi], and should contain no kerosene or other 
useless adulteration. 

To detect a stain which contains the latter cheapener, 
allow a can to remain open for a week, when the char- 
acteristic odor of kerosene is detected. 

To test for fineness, stir the stain thoroughly and 
allow it to settle for an hour. If the color has settled 
more than an inch or two, the material has not been 
ground at all, but merely stirred into the vehicle. Such 
la liquid should be avoided, for it does not give a stain- 
ing effect, but looks granular and uneven on any ex- 
cept the coarest and roughest surfaces. 

$$ +- 0 
THE ALSOP FURNACE, 

The principle of return flues for utilization of the 
products of combustion, to thereby obtain economy of 
fuel, is well carried out in the furnace here illustrated. 
The gases from the furnace pass from the upper part 
of the combustion chamber directly to the radiator. 
‘The latter thereby is constituted virtually a part of 
the combustion chamber, From the radiator the pro- 
ducts of combustion are not carried directly to the 
‘chimney, but a further and important use is made of 
them. They are caused to ascend through an annular 
space between the outer galvanized iron jacket of the 
‘furnace and the inner smoke jacket. This- makes a 
radiator of the smoke jacket. It also protects the 
heated air from the cooling effects of the atmosphere 
of the cellar. The planis analogous to that adopted by 
steam engineers in causing steam to circulate around 
the cylinder of an engine. The furnace is jacketed 
with hot gases as the steam cylinder in question is with 
steam. ‘ 

The air supply is treated in somewhat the same way. 
It enters the furnace close to the fire pot, which has 
' the hottest heating surface. Alongside of this and the 
combustion chamber, it rises up to the top of the fur- 
nace. Here it turns and passes down to the bottom of 
the radiator, a distance equal to that which it has 
passed over in its ascent. Making a second turn at 
the bottom of the radiator, it eventually rises to the 
dome, whence it passes to the register flues. 

The hot air chamber, as already stated, is proteeted 
from cooling by the gas jacket or hot space surround- 
ing the furnace. This produces the same effects with 
regard to economy of fuel as are due to the ordinary 
brick setting used in stationary furnaces. The Alsop 
furnace combines the advantages of a portable furnace 
with the economy of a brick-set furnace. 

In actual use, it is claimed that the smoke pipe of 
this furnace will be cooler than the register pipes, show- 
ing how little of the heat goes up the chimney, only 
enough passing therein to insure a good draught. 
This result is obtained without opening any check 
draught or. damper, and when no cold air is allowed 
to enter the chimney. Its delivery through the hot 
air pipes leading to the rooms was found to be very 
rapid. A velocity of air current of 580 feet per minute 
was obtained at the register in a competitive trial. 








































































































THE ALSOP FURNACE, 


The furnace is manufactured by the Alsop Furnace 
and Stove Co., 35 and 87 West Water Street, Syra- 
cuse, N. Y. 

FUL. plans, specifications, and details, ready for the 
builder, of any of the houses illustrated’ in this pub- 
lication, may be had on moderate terms at this office. 
Special plans and specifications for the erection of 
buildings of all grades are also supplied by us. Munn 
& Co., architects, 361 Broadway, New York. 

Plans for the alteration and enlargement orimprove- 
ment of buildings are also supplied. 
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F. W. DEVOE & CO. 


(Established 1852) 


PURE MIXED PAINTS 


We desire to cal] attention of consumers to the fact 
that we guarantee our ready mixed paints to be made 


DEXTER BROTHERS’ ENG 


only of — linseed oil and the most permanent pig- 
ments, They are not * Chemical,” “ Rubber,” “ Patent,” 
or “ Fireproof.” We use no secret or patent method in 


manufacturing them by which beazine and water are 
made to serve the purpose of pure linseed oil. Sample 
—, containing 50 desirable shades, sent on applica- 
tion, 


FINE VARNISHES, 
WOOD FILLERS, 
-WOOD STAINS. 


ARTISTS’ MATERIALS, 
MATHEMATICAL INSTRUMENTS. 


Catalogues of our different departments to responsible 
parties. 


CANIS 


during the past three or four years, and the co 


Cor. Fulton and tell 
The price is 75 cents a gallon for any color. 


William Sts,, 
-NEW YORK, 


Coffin, Devoe & Co., 
176 Randolph St., 
CHICAGO. 








NiW Hanwele & WECRicHanoson 1 ARRHTS#)/) 
_Bovron macs oe HI) 
Are made of the very best English Ground Colors, and contain no benzine, water, or 
creosote. They have been thoroughly tested by some of the best Architects in the country | 


We would advise Architects to specify Dexter 
Brothers’ English Shingle Stain, and note the number on the Sample boards. 
DEXTER BROTHERS, 55 and 


> | 
| 


LISH SHINGLE STAINS -}: 















mT : tue a Q.—Is this the man at the wheei in a gale of wind ? 
ae — . - . ; 
we —" ee ae = A.—-No. It is Smythe working to open his sliding 
oot bee alee wat sree Anat ae oa doors when they stick. 
“ Rare) Ke XS | Q—Why don’t he get a Dunham Paragon Hanger, for 
ae ayy they never stick? 
A fiXine Soy, 
so tee wv SS ts aN) Wy, YZ, Send for Price-list to 

* NT CO a 





DUNHAM MANUFG. CO., 


Manufacturers of 
Pat’d Specialties in Builders’ Hardware 
and Railway Supplies, 


131 Devonshire Street. Boston, 
117 Adams Fxpress Building, Chicago. 


lors are more lasting than any other stain. 


Send for 
57 Broad Street, Boston, Mass. | 
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THE GREAT AMERICAN PIPE COVERING 


—Ca—Goetiee 
HOTAIR PIPES 


STEAM GAS »»> WATER 
—= PIPES —=— 


eee 2 t4_\ FRONT »° ORANGES 
“faientte tyne siarcembenon WILMINGTON.DEL. 


Sample Boards of Colors. 








a) 


———, 


These coverings beyond question are the best non-conductors of heat known to the scientific world. They 


are easily applied, very durable, and indestructible. Recommended by Engineers and Architects. 


INSULATION OF HEAT. PROTECTION AGAINST FROST. 
FREEDOM FROM RATS, MICE, AND INSECTS. 


Many good Heaters have been condemned and thrown away for not giving a supply of hot air, 
when the fault was in the uncoyered pipes in the cellar wasting the heat, which could have been saved 
with J. F. Wood & Co.’s Great American Pipe Covering, : 

It sends the heat where wanted. It protects the woo dwork-near from fire. Itis a great saving 
infuel. It prevents water and gas pipes from freezing. It prevents the condensation of steam. Fire 
and water have no effect on them. They do not powder down, char, nor crack. ‘They are cleanly in 
application. They are neat and regular in appearance. They are applied to pipes without the use 
of paste or cement of any kind. Send for Catalogue and Price List. 


Builders, + and + House + Owners 


Should use our Lead Covered Electric Con- 














PAs Ky descent Lighting, or for communication between Residence and 
oe a Stable, etc., and avoid the vexation and inconvenience of broken, 
<O%6) leaky, or grounded circuits. Our Cables are moisture proof and can be em- 
bedded in the plaster walls, while the flat cable is specially adapted for arrang- 

ing along the wainscoting, and staining to match. They are permanent, reliable, and economical. 


S 












GENERAL OFFICES: GL 
\\ No. 708 PENN AVENUE, PITTSBURGH, PA. 77, 






GY 
Branch Offices: YY 


Telephone Building, Cortlandt St., NewYork. @. L. Wiley, Manager. 
139 Kast Madison Street, Chicago. F. E. Dehenhardt, Manager. 


MANUFACTURERS OF 
The WARING ANTI-INDUCTION and BUNCHED CABLES, and 


ACHESON COMPOUND CABLE. 


For Telegraph, Telephone, Electric Light and Power, Underground, Submarine, and Aerial. 


Light Leaded Cables (containing one or more conductors) for use in Houses, or 
for connecting Residence and Stable, 


Insulated Line Wire, Underwriters’, Magnet, Annunciator, and Office Wie. 
All Work Guaranteed. ("Send for Illustrated Circular._4§ 


The Economy Combination 
STEAM AND WARM AIR HEATER 


JSS ha By Ba = GZ 


ECONOMY WARM AIR FURNACES 


ARE PERFECTLY ADAPTED TO 


Warming Churches, Schools, Residences, etc. 
They are Guaranteed Durable and Economical. 


SEND FOR NEw 72 PAGE CATALOGUE, giving full particulars, 
descriptions, and illustrations of 31 different styles and sizes of 
Heating Apparatus. 

Manufactured Solely by the 


J. F. PEASE FURNACE CO., 


NSS; Syracuse, N. Y., and Toronto, Ont. 


Eastern Agents,—Eart B. CHacr & O0., 206 Water St., New York; JoHN Demarest, General 
New England ‘Agent, 75 Union St., Boston; W.H. FENNER & Co., Providence. 

Western Agents.—Apgrs & Horr 4y, 177 East Randolph St., Chicago, Ill.; Goss HEATING 
AND PLUMBING Con 703 Main St., Kansas City, Mo.; ARTHUR A. PonD, 35 Washington Aye. South, 
Minneapolis, Minn.; GAGE & HORTON MFG. CO,, 1°31 Olive St., St. Louis, Mo, 
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Solar Iron Cliad. 


This is a Cast Iron Casing, lined with tin or. galvanized iron, to 
prevent direct radiation of heat in cellar; four loose panels lift out, so 
as to give access to furnace for repairs or renewal, if necessary, with- 
out disturbing the Hot Air Pipes; it has sliding panels for feed door 
and smoke pipe to allow for expansion; it has also a dust flue and flue 
door for Damper. We claim this to be the most complete, durable, 
and convenient cold case made, equal in efficiency to Brick set, with 
much less room required and less expensive, besides the facility tor 
access for repairs, without requiring, as in a brick set, so large a space 
to work in. Itis much superior to the ordinary sheet iron casing, 
both for durability and efficiency. It is not necessary to remove the 
casing or Hot Air Pipe to clean out, or repair, or even renew or 
change the heater. 


The Leibrandt & McDowell Stove Go., 


PHILADELPHIA and BALTIMORE. 


a 


and Builders Edition, 

















is open to engagement, and wishes to correspond 
with any one requiring same in any part of the 
country. Practical stone cutter, good draughts- 
man, seven years’ experience, first-class referen- 
ces. Address, URBANE WILLS, care of 
Wm. Gray & Sons, Steam Stone Works, 30th and 
Walnut Streets, Philadelphia. 


=e Fine Office & Bank 

Bi | Fittings | wise work 

Ss |A.H,ANDREWS & CO, 195 Wabash 
The Great 


Church LIGHT, 


FRINK’S Patent Reflectors give 
the Most Powerful, the Softest, 
Cheapest and_the Best Light known 
for Churches, Stores, Show Windows, 
Parlors, Banks, Offices, Picture Galler- 
ies, Theatres, Depots, etc. New and eles 
gantdesigns. Send sizeofroom. Get 





Hiei \ 

Se ‘ ‘ 
:  circularand estimate. A liberal disceunt 
to churches and the trad 


oncl 8t..N.Y, 





I. P. FRINK, 551 P 


CHICAGO, ILL, 


MANUFACTURER OF 


Improved Dumb Waiters 


hee A Ud Ae 





FOR DWELLINGS, WITH AUTOMATIC CATCH, 











120 Twentieth Street, 


UNAS 









































Foreman or Building Superintendent 





)or Case-hardening. Embodies only natural laws. 








.4 PRESSED BRICK CO. 
189 & 191 La Salle St., 
CHICAGO, ILL. 


Front & Ornamental |i} 
Pressed Brick. 
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The latest im- 
proved, i. e., the 
boss to Engineers, 
Architects, Build- 
ers, Contractors, 
Farmers, and all 
others requiring a 
low price Leveling 
Instrument for 
grading, measuring 
heights, squaring, 
or getting any de- 
sired angle. De- 
scriptive circulars 
furnished on re- 
ceipt of stamp. 


JOHN W,. HARMON, 
65 Haverhill Street, Boston, Mass, 





BUFF AND BLUE 
AMHERST AND BEREA 


SANDSTONE 


Sawed stone of allkinds. Sawed and split flag- 
ging, curbing and gutter stone and bridge stone. 


THE CLEVELAND STONE CO., CLEVELAND, 0. 


Send for illustrated catalogue. 


W. JOHNS 
ASBESTOS: 
LIQUID PAINTS. 


Asbestos cared, S Building Felt, 
Steam Packings, Boiler Coverings, 
Fire Proof Paints, Cements, Etc. 
Samples and Descriptive Price Lists Free. 


H. W. JOHNS MF’G CO., 87 MAIDEN LANE, N. Y 
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Screw Plates. Adjustable Die 






Seud for 
= = CATALOGUE | 
<S 
—— FF. F. 


WELLS BROS. & CO., 


MANUFACTURERS OF 
Serew Cutting Machinery and Tools for Machinists’, 
Carriage Makers’, and Blacksmiths’ Use. 














COPPER TUBES “~< 
SUEET BRASS BRASSWIRE 


Mention this paper, 
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Three 
Machines 
in One. 









































For Descriptive Price List write to 
Post & Company, 
MANUFACTURERS, 

154 Lake Street, Chicago. 


FOOT 
POWER 
MACHINERY, 


HAND | 
POWER | 
MACHINERY. 

































































MORE RIGID THAN Meee ee OP 
THE CINCINNATI CORRUGATING C2 


ENINGS FOR PLASTER, 
CIN T10. 





The Best System in the World for Seasoning Lumber. 


Hundreds in use. Great saving in Time, Lumber, and Expense. No Warps, Checks, 
Old kilns may be utilized and 
made 100 per cent. better. Satisfaction guaranteed. Write for pamphlet to 


St. Albans Manufacturing Co., St. Albans, Vt. 
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MACHINERY 


OW ER 

COMPLETE OUTFITS for CONTRACTORS and BUILDERS. — 
Machines for ripping, cross-cutting, scroll-sawing, mortising and 
tenoning, forming edges, grooving, gaining, rabbeting, cutting 
adoes, and turning. Builders use our Hand Circular Rip Saw for 


FOOT-P 


the greater portion of their ripping in preference to carting their 
} banter? to a mill five minute’s drive from their shops, 'Thesame “S&S 
\ is true in regard to scroll sawing, mortising, tenoning, cutting stuff 
Ny for drawers boxes, etc. Builders using these machines can bid 
lower and save more money from their contracts than by any 
4 other means, é = 
= Read the Following Letters from Builders: ©} <== 
CiaRrence F. Lex, carpenter and builder, Morristown, N. J., says: | “I have had one of your 
Hand Circular Rip-Saws for about three months, and am much pleased withit. Have done the 
ripping for 15 houses in that time, which is over forty miles through inch boards. Have ripped 
_as high as 3-inch plank. Table is also good for rabbeting; having rabbeted all jambs 
and sawed all drips for 200 windows.” f 
f Avex. SHELps, Lima Ohio, says: ‘‘A few days since we had some 150small drawers 
H, to make for a drug store; the steam power mill wanted 50 cents each for making them. 
| With my foot power machinery I made them, and saved$25above good wages on the job. 
If desired, these machines willbe sold ON TRIAL. 
) ‘The purchaser can haye ample time to test them in his own shop and on the work 
=he wishes them to do. Descriptive Catalogue and Price List Free, 
Ww. F. & JOHN BARNES CO., No.567 --.. Ruby St., Rockford, Til. 


CHAS Ee ala | Eo eee 


Silver Medal on Tools Awarded by Amer. Inst. 1886. Medal “Superiority ”’ for 


W.F, & J. Barnes’ Workshop MACHINERY, 
New York Agency. Factory Prices. 










59 FULTON ST. 





Patent Foot Power Machinery ! 


The Latest and Most Improved cert 


Scroll Saws, Circular Saws, 
Lathes, Mortisers, Etc. 


THE “ACME” CIRCULAR SAW. < 


For Foot or Hand Power. 
Suitable for various kinds of work, in 
Cutting-off, Ripping, Mitring, Rabbeting, 
and Grooving, and with the addition of the 
extra attachments, Scroll Sawing, Boring, 


etc. 
Price, with two 7-inch Saws, $40. 


be s s 8 s 
Diamond” Mortising Machine, 
Will mortise 4 to 1 inch wide, 3 inches 

deep, and with the addition of the Diamond 

Adjustable Tenoning Tool, 4 

cut Tenons ¥¢ to 4% in. thick, 

3 in. wide, 

Price, with 3 chisels, 
$25. 
































, Machines on Trial. 
Me Catalogue Free, 


Seneca Falls Mfg. Co., 


SENECA FALLS, N. Y. 
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MANUFACTURED BY 


CUSHMAN BROS. 


& CO., 
BOSTON, MASS, 


All Shades and Upholstery Goods at 
ottom Prices. 


Air Brush. 


Received highest Gold Medal Award of 
Franklin Institute as a legitimate art tool. 
Invaluable to crayon and water color por- 
trait artists and draughtsmen, Its use saves 
j time, and gives finest technical effects. 
Write for description. The use of the Air 
Brush is profitable, and will repay careful 
investigation. ATR BRUSH MFG. CO. 
7 Nassan Street, Rockford, Ills. 


T. ANTHONY & CO., 
591 Broadway, N. Y. 


Manufacturers and Importers of 


PHOTOGRAPHIC 


INSTRUMENTS, 
Apparatus and Supplies, 


OF EVERY DESCRIPTION. 


Sole Proprietors of the Patent 
Detective, Fairy, Novel, and 
Bicycle Cameras, and the Cele- 
brated Stanley Dry Plates. 

Amateur Outfits in great yarie- 
ty from $9.00 upward. Send for 
Catalogue or call and examine, 


; = [2 "More than Forty Years Estab- 
<— lished in this line of business. 











ESTABLISHED 1854, 


DEVINE’S STEAM BOILER WORKS, 


Marine, Locomotive, Tubular, House, and 


GREENHOUSE BOILERS. 


WROUGHT TRON HOT WATER BOILERS 
A SPECIALTY. 


Manufactory, 381 to 393 S. Canal Street, Chicago. 
€ 






























































The above cut is of Greenhouse Boiler, meeting 
with universal success wherever placed. Estimates 
gladly furnished for any capacity. 


PETER DEVINE, 
387 S. CANAL ST., CHICAGO. 













BAlh VALVE | 


| For STEAM COILS 
alld RADIATORS 


Direct and Indireet. 





























Most Simple and 
Reliable Air Valve 
Made. Nothing to 
| Get Out of Order. 
Iii Has No Movable 
iii Plece. No Loose 
| Thimbles to Fly Off, 
iii Every Valve Is Thor= 
| Oughly Tested, and 
Warranted to Cive 
Satlsfaction. 























































































































Manufactured by 


| a 
| Thos. L. McKeen, | 


EASTON, PA, 
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Scientific 





IMPORTANT 


To Architects, Builders, House-Painters, Decorators, Boat-Builders 
and Yachtsmen desiring an extremely durable Finish for Wood. 





Are superior to any Var- 
nishes or Wood-Finishes in 
the market, for the follow- 
ing reasons, viz.: 












They possess more 
body, higher luster, 
greater resisting pro- 
perties to atmospheric 
influences, action of 
water and alkali, are 
more elastic, will not 
scratch or mar white, 
and are more durable, 





WORKS: 
734-740 East 14th Street, 
733-739 East 13th Street, 
199-207 Avenue D. 








R Oks e NBE ee CS For all classes 


FINISHES | 


1 toe Bag. [oy 


Inside Work, 


Requiring great dura- 


TICA FINISH. 
For 
Outside Work, 
Requiring 


durability, use No. 
ELASTICA FINISH. 


extreme 
1 





Manufactured by 


STANDARD VARNISH WORKS, 


D. ROSENBERG & SONS, 


Office, 207 Avenue D, 


NEW YORK. 


Send for Samples and Full Particulars. 








WOODWORKING 
MACHINERY, 
PLANERS AND 
MATCHERS, 


PONY PLANERS, 
Hand Matchers, ; 
Solid Plate and 





_ SEGMENT 
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CONNELL & DENGLER, Rochester, N. Y. | 





(Iron Beam Protection. Patented June 3, 1884.) 


HENRY MAURER & SON, 


MANUFACTURERS OF 


FIRE-PROOF MATERIAL 


Of every description. Hollow Brick made of Clay for 
Flat Arches, Partitions, Furring, etc. Porous 
Terra Cotta, Fire Bricks, etc., etc. 


Office and Depot, 420 East 23d St.. New York, 
WORKS, PERTH AMBOY, N, J. 


WOODWORKING 
MACHINERY 


FOR 
Chair, Furniture and 
Cabinet Mills, Pattern 
Makers’ use, etc. 








——-————_ Rollstone Machine Co. 
48 Water St., Fitchburg, Mass, 





EXCELLENT Buack Corres of Architectural 
Drawings’ Sketches, etc., by the Patent 


Only 
equalled 
by Lith- 


AUTOUORYIST:: © 


ography. 
AUTOCOPYIST CO., 166 William St., New York. 


RE-SAWS, — 


BACON 


Stained ‘Glass Works. 


Stained, Mosaic and Embossed | 


GLASS, 


At Moderate Prices, 


35 and 37 Province St., 
BOSTON, MASS. 


Designs and Estimates submitted on application. 








J, M. STUTZMAN, 181 William St., New York. 


Steel Alphabets 
and Tool Stamps, 
Stencil Cutting, 
Dies, Burning 
Brands, Door 
Plates, Soap 
Moulds, Seals, &c. 

Liberal discount 
to Agents. 


Price for Tool Stamps, 15 cents per letter up to ¥ in. 
Postage, 10 cents additional per stamp. 


R-HOMES 
SHQW TO HEAT&.VENTILATE THEM 


New Edition of 112 pages, with addi- 
tional matter, and illustrations of 75 ofthe 
finest residences in the country. A com- 
plete Manual on the subject of Sanitary 
oe and Ventilating, besides giving 
~— valuable sun poe as to those who are 
building or furnishing a home. The book is exceedingly ar- 
tistic, and will be mailed free on receipt of 6 cents in stamps. 


SMITH & ANTHONY STOVE Co. BOSTON, Mass. 





















































































HOYT & BROTHER C0. 


AURORA, IX. 
MANUFACTURERS OF 


9 Machinery for Working Woe 


Planing Mill Machinery 
a Specialty. 


Send for Cataleorue. 





THORN SHINGLE & ORNAMENT CO, 


SOLE MANUFACTURERS OF 


The Best and Cheapest Metallic Roofing 


TILES AND SHINGLES 


The Horseshoe Spring-Lock Shingle (Patten’s Patent) just out. This Shingle can be put on in one-half the time it requires with 
any other shingle now in the market. Is cheap, durable, secure, thoroughiy water-tight and makes a good appearance as a roof 


American, Architects and Builders Edition, 


bility, use No, 2 ELAS.) 








‘MALLORY’S _ 


STANDARD SHUTTER WORKER 


Opens and closes the blinds without raising the window. 
Automatically locks the blinds in any position. 
Best and cheapest blind hinge.. 
Incomparable for strength, durability, and power. 
Can be applied to old or new houses, of brick, stone, or wood. 
= AGENTS WANTED. <4 


iit RIND) 





Send for Illustrated Catalogue to 
FLEMINGTON, NEW JERSEY, or 
60 LIBERTY STREET, NEW YORK. 
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Epwin Lez Brown, Pres’t. 


TheWestern Sand Blast Co, 


Ornamenters of Glass for 
VESTIBULE DOORS, 
TRANSOMS, 


BANK & OFFICE COUNTERS, 


Manufacturers of Advertising 
Glass Signs, 


Sand Blast & Embossed Rail- 
road Glass a specialty. 
N.W.Cor. Clinton & Jackson Sts., 
* GHICAGO, ILL. 

Telephone 4085, 
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WILLIAMWILLER, SOLEMFR. 
cae ote — NTH MILWAUKEE WIS. 





Clark's New Drying Exhaust and Ventilating Fans. 
PATENT ADJUSTABLE WINGS. 
Capacity Quickly Increased or Diminished. 
Self-Oiling Bearings. Light Running. 
Durable. 


eatinii se ome »: ae 
PRICH LIST FREE, 


GEO. P. CLARK, (Box A), Windsor Looks Ct 























la wT mg —sC~PHILLIP SEMMER & COMPANY. gt 
GL AS as PLATE, SHEET & LOOKING BLASS Depot 
Fetes FON Muerto Tat rT 

ESTABLISHED 1844, 


SAMUEL H. FRENCH & CO., 


York Avenue, Fourth and Callowhill Sts., 
PHILADELPHIA, PA. 


PAINT MANUFACTURERS. 


Strictly Pure Lead, Zinc and Colors, Dry, in Oil, Japan, 
and Ready Mixed for Use, 


|r a She re) Dey 
MORTAR COLORS. 


BLACK, BROWN, BUFF, AND RED. 


Masons’ and Builders’ Supplies. 
SEND FOR CATALOGUE AND CIRCULARS. 




































covering. Two (2) sizes. 

j the most perfect and Unique Roof, Gable, Tower, and Wall covering 
THORN § PATENT ROOFING and WALL TILES, yet produced in metal. On the roof in appearance they are like terra 
cotta earthen tiles, and are better, and half the cost. Four (4) designs or sizes are made. 

All the above goods are packed a square to the box and delivered f. 0. b. cars in Philadelphia. 
For particulars, price lists, etc., address 


THORN SHINGLE & ORNAMENT CO, 










































































12th & Callowhill Streets, Philadelphia, Pa, 









ty be tt Deenrine Thermometer, 
. This thermometer gives 
apermanent and continu. 
ous record in ink of the 
temperature. The chart 
indicating hours of the dé ay 
\ and days of the week gives 
“\ the degrees of temperature 
from 20° below zero to 110° 
above. All instruments 
jj} are accurately adjusted 
and warranted. ‘The re- 
cord is easily read and ab- 
solutely correct. Sold by 
the leading instrument 
dealers and opticians 
throughout the United 
States and Canada, and by 


The DRAPER 
MANUFACTURING CO. 
Owners of the United 

States and foreign patents, 
152 Front Street, New York 
Patented. Copyrighted. 








fi Recording 
¥ Thermometer. 


(ASA inna 
Size 14x20 in. 


DRAWING 
INSTRUMENTS, 
DRAWINC PAPER, 
BLUE PROCESS 

PAPER, 
AMERICAN 
LIQUID INK. 


A fully illustrated and priced catalogue of 200 pages 


of allinstruments and materials used by draughtsmen 
sent upon mention of this paper. 


G. S. WOOLMAN, 


116 FULTON ST., 
NEW YORK, 
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Standard Wood Torning it 


58 BAY STREET, 


Jersey City, N. J. 


MACHINE - TURNED 
BALUSTERS 


Various Sizes and Patterns Dove- 
tailed ready for use, with Tait’s 
Patent Dovetail. 





PEDESTAL ald TURNED NEWELS. 


STAIR RAILS, 


all dimensions, worked, ready {ji} 
to put up. i 


Of 





_ Send 4c. Stamp for our 32-page | 

Catalogue, containing 200 Illustra- Ml! 
tions of Balusters, Pedesta! Neéwels, HUH 
Brackets. Drops, etc. | 


ANDERSON & DICKEY 
Arehitestural Wood Turning 


—AND— 


Spiral Moulding, 


4.3 Bristol Street 
BOSTON, MASS. 


All kinds of Newels, Stair Posts, Bal- 
usters, Rails, Table and Chair 
Legs, etc. 

Wood Mantels, Office Fittings, In- 
terior Decorations, etc. 








Rope Moulding and Twist Screen 
Work, etc. Architects’ Designs 
a specialty. 
Estimates given. Send 2-cent stamp 
for illustrated catalogue. 


No. it PLANER & MATCHER 


Double Belted atte Geared 
ower Roll 


Special Mac ning “for Car 
Work and the latest im- 
proved Woodworking Ma- 
chinery of all kinds. 


C.B. ROGERS & CO, 
b Norwich, Conn. 
109 Liberty Street, 


New York. 


CHARTERS GAS ENGINE 


The safest, most Zed ad and economical Motor in 
ence. 


Independent of Gas a na and Machines. 
2 to % H. P. So it can be used anywhere. 


Makes its Own Cas 
f \ AT COST OF ABOUT 
@ #\|65 cents per M Feet. 
y| A Saving of 25 to 85 per cent 
guaranteed over all other Gas 
Engines. 
Chicago Agent: H. H. LATHAM, 
42 Dearbor m Street. 
New York House 
12 Cortlanat Street. 


Williams & Orton Mfg. Co. 


P.O. Boxi4s. STERLING, ILL. 






















Shimer’s Variety Moulder, with 


Scientific Auerica, 3 Avehitects and Buililers Caition, 


Marcu, 1888. 





Surface Moulding Attachment. 


oe So Oo me 


FOR SINKING 


panels with pattern guided by pin that automatically takes its position when you 
start the Machine, and drops out of the way when you stop it. 


The Cutter in the 


overhanging arm of the Machine has a perpendicular adjustment of one inch, and is operated by the 
handle shown in the cut attached to an eccentric lever that is automatically locked to the one position 


when at work, 


TO CHANGE 


on the T lever and pin it up. 


from Surface Moulder to Variety Moulder, disconnect the rod that runs the incline 
Run the housing up by means of the hand wheel until 


it stands above the belt line, remove the one spindle, substitute the other and set screw it to the hous- 


ing. 


Turn the small table back under the arm. Raise the arm, disconnect the shaft that runs the 


upper pulley, and the Machine becomes an Edge Moulder without having any of its parts unbolted and 


laid away. 


You never tire of the make up of this Machine, which is as simple and effective as 


it is durable. 








































































































Reversible Cutters for any shape of mould made to order, and warranted to cut free and easy. 
For Circulars and full information, address, 


SAMUEL J. SHIMMER, 
“MANUFACTURER of the SHINER CUTTER HEADS and SPECIAL WOODWORKING MACHINERY. 


wleTORD) 
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Tes Nason REDUCING WE 


ORES SATISFACTION WHEREVER USED 


L OFFICE 22 CENTRAL ST. BOSTON. MASS 


Pieter Siri iriirtirirrri rrr 





CARPENTERS’ 


é 


MACHINERY, 


HAND AND FOOT POWER. 


Lathes, 
Tenoners, 
Mortisers, 
Scroll Saws, 
Groovers, 


Formers. 





FRED. A. 





RICH, 25 South Canal Street, 







Rip Saws, 


Cross Cut 
Saws, 


Combined 
Saws, 


Jig Saws, 


Edge Mould- 
ers, 


Dado Heads. 


Fens erceS. 


ROOFING « SLATE. 


The AMERICAN BANGOR SLATE CO., 
Miners and Manufacturers of best Pennsylvania Black Roofing Slate, 


BANGOR, PENN. 
Address correspondence to J. EDGAR MITCHELL, Sec’y and Treas,, Allentown, Pa. 








by agents in all large cities. 


oe FLOORS 


(BuTCHER’s PATENT). 

The only Wood Flooring made on the correct principle, being laid with 
perforated metal tongues so that Floors of any thickness from 14 inch up 
can be Jaid and blind-nailed. 

Butcher’s Boston Polish is the best finish for Hardwood Floors. For sale 
Full information on application to 


THE BUTCHER FLOORING CO., 
9 and 11! Haverhill Street, 


BOSTON, MASS. 
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ARCHITECTS 


SHOULD ALWAYS SPECIFY 





Nuelle’s WATER PRESSURE Rerulator 


to insure against the bursting of pipes and to pre- 
serve a uniform pressure throughout the build- 
ing. Write for illustrated catalogue and prices. 
H, MUELLER & SONS, 

220 and 222 East Main St., Decatur, Hl, 


PATENT RIGETS FOR SALE, 


APPARATUS FOR BUILDING 


WONGRETE BUILDINGS AND WALLS, 


County Rights, #50. State Rights, $500. 
See descriptive notice in Sci. AMERIG AN, May 22, 1856, 
Send for circulars. Ransome,402 Montgomery 8t., 8. ¥.Cal, 


. “MERSHION ” PATENT 


SHAKING GRATE 


For Steam and Hot Air Furnaces. The most re- 
liable and Perfect Shaking Grate in the world. 
Send for catalogue, ‘*Mershon” Patent Shaking 
Grate, Heater and Range Works. 

1203 Filbert Street, Philadelphia, Pa. 





ESTABLISHED 1843. 


Manufacturers of 


Dlable Fittings and Fixtures, 


IMPROVED and PATENTED. 
IRON, BRASS, BRONZED and NICKEL-PLATED 


POULTRY YARD APPLIANCES, ETC. 


Low estimates furnished to Architects, Builders, 
Carpenters, Masons, etc, 


Catalogue Mailed on Application, 
SAMUEL L. BENT & SON, 


No. 111 Chambers St., New York City, 


Seo FO0T POWER 
/\ MACHINERY 


LATHES, SAWS, etc. 


PracticAL WorRKSHOP. 


Outfits for Iron or Wood, 
workers, Amateur Tools,&c, 
a Send for Catalogue. 


» J. J. WATROUS, 213 
” Race St., Cincinnati. Q@ 


SHIELDS & BROWNCO. 


Manufacturers of 
_Sectional 









oR— 
Steam, Gas and Water Pipi Drums, Heaters, ete. 
The Best Non-Conductor of Heat &Cold in the World. 
Send for illustrated descriptive Circular, and name this paper. 
143 Worth Street, 78 a ia Lake St., 
NEW YORK. Aco. 
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THD TATE IERESY PROVED. Cast Iron Cas and Water Pipes 


it¢ to 48 INCHES DIAMETER. 


= 4 Cast Iron Flange Heating and Steam Pipes, Fire Hydrants and Stop 
LETT ves Valves for Water or Gas, all Sizes. 


= ALL PIPE PROVED BY HYDROSTATIC PRESSURE 
s z aAMUEY, Wee GLOUCESTER CITY, N. J. cucett ee 
ww y: S . i X . MI SLLON, § - 
FOR BOTH STEAM > HENRY B. CHEW, Treas. ie OFFICE, WILLTAM SEXTON. Supt. sing 


AND HORSE POWER. =< _2e=— 6 North Seventh Street, Philadelphia. 


STEAM POWER BRICK MACHINE STEAM POWER BRICK MACHINE 


WITH OUT GEARING. READY FOR PULLEY, 









































































































































LET US SEND YOU SAMPLE BOX. FREE. 


MINERAL WOOL. 


For Deadening, Fire Proofing, Insulation of Heat 
and Cold. 





SPECIALLY ADAPTED FOR 


COLD STORAGE, ICE HOUSES, and 
REFRIGERATING ROOMS. 


In use by all leading Packing Housev and Refrigerating Companies, 


WESTERN MINERAL WOOL CO., 


St. Louis, Mo. Cleveland, O. 


SEND FOR ILLUSTRATED CATALOGUE 


HENRY MARTIN, 


INVENTOR; PROPRIETOR, 
AND MANUFACTURER. 


139 CHESTNUT Sv* 
LANCASTER, PA,, U.S.A. 
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HORSE POWER BRICK MACHINE. 


ME a Panis Ud tua | a Gc IT IS THE BEST INSULATOR FOR HEAT OR COLD. 
Floors, Wainscoting, Etc. B. CG. UNDERWOOD, 


J. DUNFEE c& CO., 
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i ADVERTISING AGENT : 
Wood Carpet and Weather Strips j keke s¢ aaa ARDY pee SCREW DRIVER. FOR LIGHT AND RAPID W bigairso~ For Ma- 
OF ALL KINDS, 861 Broadway, New York, See Ont inet Givected fs . we EN ee 
SS IO 
102 Washington Street, = - CHICAGO. ‘nD gers The greatest labor = a ee as 
SEND FOR CATALOGUE. cost ina very short time. Best quality of material. Superior workmanship. No tiresome dteniig of the hand and 
Factory, 204 to 212 South Clinton Street. 31 Pemberton Sq., Boston. twisting of the wrist. The Alford & Berkele Co., Sole Agents, 77 Chambers Street, New York, 
JOHN WHEELER, 
DRAFTSMANS’ ADJUSTABLE CURVE RULER. tract B. RORKE, 


CARPENTER and BUILDER 
ORNAMENTAL RUSTIC 


Medals rant pater Institute, 
And other Associations. 
P. O. Box 140. Cleveland St., Orange, N. J. | 


FIRST-CLASS 


TO ARCHITECTS. Grows cnannroe HEATING APPARATUS, 


Highly Commended. Makes any Curve. For sale everywhere, 














MN WALNUT STREET, - 
PHILADELPHIA. 





1414 inch, $1.50; 30inch, $2.87. Can be sent by mail for 7 cts. and 30cts. postage. CIRCULARS GRATIS. 
FRANK W., DAVENPORT, Patentee and Manufacturer, Providence, BR. I., U.S. Ae 































KEYSTONE 
Steel Furnaces. 


. BRICK SET AND PORTABLE. 


HE undersigned has had had much experience in the co NSULTING ARCHIT ECT. 
eonnaking of verspectives from plans nd ele pane ang Spcienton prepared for Honing iehing J. REYNOLDS & SON, 
. 4 ’ entilation and Sanitation of Buildings. * * 
in ink or colors as desired. SPECIAL ATTENTION DEVOTED TO THE Thirteenth and Filbert Streets, PHILADELPHIA, PA. 
A. EF. LEIGHT, INSPECTION AND IMPROVEMENT OF THE PERS —Manafacturers of— 
361 Broadway, New York.| ACOUSTIC PROPERTIES OF THEATERS, op Hew ae hin 
t=" TERMS MODERATE. _23 MUSIC HALLS, AND PUBLIC BUILDINGS. = ii : ‘ 
SAORSE ELEVATOR WORKS | Acciacca Yalee Wars, 4 pleel Air Tight Farnaces 
i Wi 
MORSE ELEVATOR WORKS lasanlanti Water Heater Co | ww 
i] fi} as of i a, Eh } M1) | ] 





MORSE, WILLIAMS & CO, 
Guccessors toCLEM & MORSE, Builders of all Kinds of 
PASSENCER AND PREIGHT 
























Manufacturers of the bs = 


DOUGLAS PATENT 
G| lustantencous Water Heater, 


FOR 





























































































Automatio Hatch See Si 
A SPECIALTY. ~~ ‘ 
Send for Ilustrated Circular. < 


For Anthracite and Bituminous 
Coal or Wood. 


Baths and Domestic Purposes. 


Can be used any place where 
, gas and water can be obtained. 























Our heaters are strictly first- olass, made of the best material and workmanship, 
87 and are supplied with the Reynolds’ Shaking Grate, the best labor and fuel saving 
a nlocee St. |appliances. They are absolutely Gas, Dust and Smoke Tight. Cooking Ranges, 
Low and Half Low Grates, in great variety of styles and sizes. Descriptive circulars 
sent free to any address The trade supplied. 


ackamaxon Sts. ; 
an HILADELPRIA, 


NoY.Omlee,108 Li Liberty Street. 


SASSENGER aol 


MANUFACTURED BY 


HOWARD IRON WORKS, 


SEAR hte 1S ig Pet EN Se ES oy 






































Chicago. 

















The Elevators in the State Capitol, Albany, New York, were KEYSTONE FLOORING MACHINE. 


built by us, and many others in some of the finest buildings in the HE foremost floorer in the market, There are 


vaca as perhaps without a single exception more “Key- 
GRAVES stone” Flooring Machines in use than any other 


BBV ATO RS, make in the market. Valuable references and 


PASSENGER and FREIGHT, testimonials and full information cheerfully given. 


L. 8S. GRAVES & SON, Rochester, N. Y. GOODELL & WATERS, 


BRANCH OFFICE: 46 Cortlandt Street, New York. 3031 Chestnut St., Philadelphia, 


Scientific American, Architects and Builders Edition. 


Marcu, 1888. 














HINTS TO CORRESPONDENTS. 


Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information, and not for publication. 

Reterences to former articles or answers should 
give date of paper and page or number of question. 

Enquiries not answered in reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, each must take his turn. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 
Books referred to promptly supplied on receipt of 

rice, 

Minerals sent for examination should be distinctly 
marked or labeled. 





(1) J. J. C. asks the best coating or cov- 
ering to prevent water pipes from freezing. A, Heavy 
hair feltand mineral wool covering, boxed, or boxing 
and filling with sawdust, hay, or straw, are all suitable 
for preventing freezing. The size of the box should be 
made suitable to the intensity of exposure; 3¥ inch or 
34 inch water pipe should have from 3 to5 inches of 
space all around filled with packing where exposed to 
cold winds. 

(2) H. F. B.—The rubber for band saw 
wheels should be made in rings and stretched on. You 
may also wind the rubber in thin strips around the 
The rubber should be 


groove with rubber cement. 
what is called pure gum in the trade. Gum and ce- 
ment can be procured through the rubber trade. After 
winding and cementing the strips as a solid piece, and 
tying the end down, the wheel should be placed ina 
warm place to dry, for a day or two. Leather is some- 
times used when rubber cannot be readily procured. 
You cannot glue rubber to stand. 


(3) D. & H. ask the process and how to 
make solution used to color bronze hinges, locks, etc., 
a rich brown, the color of confectioner’s chocolate. A. 
For a dipping brown, use to 1 pint of water 5 drachms 
perchloride of iron. The articles must be made per- 
fectly clean and dipped in the hot solution until the re- 
quired color is obtained; then dipped in clean hot 
water, dried, and lacquered. If only a varnish is re- 
quired, use clear shellac varnish colored with dragon’s 
blood, gum, and burnt umber. 


(4) G. V.—For painting tin roofs use 
red oxide of iron (Prince’s metallic puint) mixed with 
boiled linseed oil. Temper the color with lampblack if 
a darker color is required, or with white lead fora 
If necessary to facilitate spreading with 
the brush, add a little spirits turpentine. This paint is 
tough, holds well, and if neatly done looks well. Coal 
tar paints are sometimes used, but are liable to chip in 
cold weather. 


(5) R. R. W. writes: I wish to move 
alarge building over ice which freezes from 2 to 3% 
feet. Willit besafe? A. Ice 8 inches thick will sup- 
port heavy wagons and artillery. The crushing strength 
of ice-varies from 327 to 1,000 pounds per square inch. 
At the lowest figures this is 23 tons to a square foot. | 
This does not represent the bearing power of the ice 
covering water, in which case it becomes elastic under 
pressure, and may give way without crushing. A 
building of moderate weight may readily be moved 
over ice 3 feet thick, if properly set on runners of large 
bearing, and moved along at a fair pace. The only 
difficulty in such work arises from suspension of the 
work, when the weight might press the ice down in the 
vicinity of the building, and cause cracks which would 
flood the depressed surface, and possibly cause dis- 
aster, 


lighter color. 





(Continued on page x.) 





Building Plans and Specifications. 


In connection with the publication of 
the BUILDING EDITION of the SCIENTIFIC 
AMERICAN, Messrs. Munn & Co. furnish 
Plans and Specifications for Buildings of 
every kind, including Public Buildings, 


Churches, Schools, Stores, Dwellings, 
Carriage Houses, Barns, ete. In this 


work they are assisted by able and ex- 
perienced architects. 

Those who contemplate building, or 
who wish to alter, improve, extend, or 
add to existing buildings, whether wings, 
porches, bay windows, or attic rooms, are 
invited to communicate with the under- 
signed. Our work extends to all parts of 
the country. Estimates, plans, and 
drawings promptly prepared. Terms 
moderate. Address 


MUNN & CO., 361 Broadway, New York 








Wusiness and Mersonal, 


Any person having anew invention may, without charge, 
consult MUNN & CO., Scientific American Office, 
361 Broadway, New York, for advice how to obtain 
a Patent or Caveat. Our Hand Book of Instrue- 
tions relating to Patents sent free. 








Teather Link Belting is the most reliable for swift 
running machinery. For particulars write Chas. A. 
Schieren & Co., 47 Ferry Street, New York. 

BOUTH BOSTON LRON WORKS, July 1, 1887. 
CuAs. A. SCHIEREN & Co., 47 Ferry St., N. Y. 

We have been using one of your 4% inch Link Belts on 
quarter turn for the last four months. It has done its 
work in a most satisfactory manner, and we take pleas- 
ure in recommending it as the most perfect quarter turn 
belt we have ever used. Yours very truly, 

WM. P. HUNT, JR., Supt. South Boston Iron Works. 

For Steam Heating—the Dunning Patent Wrought 
lron Boiler. Over 13,500 in use. Manufactured by New 
York Central lron Works, Geneva, N. Y., U. 8. A. 

A patent for $100, Copy, 10c. L. box 120, Concordia, 
Kan. 

“The Improved Greene Engine.” Steam closing 
mechanism. Sole builders, Providence, R. 1., Steam En- 
gine Co. 

Small boat eng. and b., $90. Louis Sahm, Indls., Ind. 


Wanted—A thorough mechanic, well posted in the 
manufacture of locks and of builders’ hardware in all 
its branches, and capable of taking charge of a large fac- 
tory as general foreman. State past experiences, etc. 
Address * Manufacturer,” P. O. box 778, New York. 

Patent button fastener, No. 376,497, for sale, or placed 
on royalty. Address A. L. Winn, Hillsboro, Ark. 


Wanted—A first class traveling salesman, with expe- 
rience in selling machinery. Apply by letter to “ H.,” 
box 773, New York. 

Don't figure percentage and make mistakes. Send for 
circular. Ladd’s Discount Book, 35 Chambers St.. New 
York. = 


The Diamond Prospecting Co., 22 W. Lake St., 
Chicago, LIl., general agents for the Sullivan diamond 
prospecting drills. 

Parties requiring milling machine or screw machine 
work furnished in large or small quantities, will please 
write to the manufacturers, KH. E. Garvin & Co., 139, 141, 
143 Center St., New York City. 


For House Pumping.—For sale cheap—A 5/’ Rider 
air engine, with 1}g'' pump. But little used. H. N. M,, 
P. O. box 773, New York. 

Foree Bain, 76 Market St., Chicago, designer and con- 
structor. Electrical apparatus, fine and special ma- 
chinery, ete. 

For Sale—A Springfield gas machine, 600 light, with 
all the appurtenances. In good order. Apply to Secre- 
tary of the Northern Liberty Market Co., Washington, 
Dic: 

Nickel Plating —Manufacturers of pure nickel an 
odes, pure nickel salts, polishing compositions,ete. $100 
“Little Wonder.” A perfect Electro Plating Machine. 
Agents of the new Dip Lacquer Kristaline. Complete 
outfit for plating, etc. Hanson, Van Winkle & Co., New- 
ark, N. J.,and 92 and 94 Liberty St., New York. 

Burnham’s New Improved Turbine. Sold at cost of 
manufacturing and advertising. Address York, Pa. 


Perforated metals of all kinds for all purposes. 
Robert Aitchison Perforated Meta! Co., Chicago, Tll. 

For the latest improved diamond prospecting drills, 
address the M. C. Bullock Mfg. Co., 138 Jackson St., 


The 


| Chicago, Ill. } 


The Railroad Gazette, handsomely illustrated, pub 
lished weekly, at 73 Broadway, New York. Specimen 
copies free. Send for catalogue of railroad books. 

The Knowles Steam Pump Works, 113 Federal 
8t., Boston, and 93 Liberty St., New York, have just is- 
sued a new catalogue, in which are many new and im 
proved forms of Pumping Machinery of the single and 
duplex, steam and power type. This catalogue will be 
mailed free of charge on application. 


Link Belting and Wheels. Link Belt M. Co., Chicago. 


Iron Planer, Lathe, Drill, and other machine tools o! 
modern design. New Haven Mfg. Co., New Ilaven, Conn. 

Supplement Catalogue.—Persons in pursuit of infor 
mation of any special engineering, mechanical, or scien- 
tific subject, can have catalogue of contents of the Sci- 
ENTIFIC AMERICAN SUPPLEMENT sent to them free. 
The SUPPLEMENT contains lengthy articles embraciny 
the whole range of engineering, mechanics, and physica! 
science. Address Munn & Co., Publishers, New York. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J 


The Holly Manufacturing Co., of Lockport, N. Y., 
will send their pamphlet, describing water works ma- 
chinery, and containing reports of tests, on application. 

Curtis Pressure Regulator and Steam Trap. Seep.77. 

Planing and Matching Machines. AJ] kinds. Wood 
Working Machinery. C. B. Rogers & Co.. Norwich, Conn. 

Multiple spindle drills, driven by endless belts, with 
adjustable tightener. New, novel, cheap. Dwight Slate 
Mch. Co., Hartford, Conn. 

Iron, Steel, and Copper Drop Forgings of every de- 
scription. Billings & Spencer Co., Hartford, Conn. 

Send for new and complete catalogue of Scientific 
Books for sale by Munn & Co., 361 Broadway, N. Y. Free 
on application. 


F. C. YARNALL, President, 
PHILADELPHIA. 
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Scientific American 


ESTABLISHED 1846. 
The Most Popular Scientific Paper in the World. 


Only $3.00 a Yenr, including Postage. Weekly. 
52 Numbers a Year, , 


This widely circulated and splendidiy illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Hngineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi- 
tecture, Agriculture. Horticulture, Natural History, ete. 
Complete List of Patents each week. 

Terms of Subscription.—One copy of the SCIEN- 
TIFIC AMERICAN will be sent for one year—52 numbers— 
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of three dollars by the pub- 
lishers; six months, $1.50; three months, $1.00. 

Clubs.—Special rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender’s risk. Ad- 
dress all letters and make all orders, drafts, ete., pay- 


able to 
Ivo GNaN 66s (SOs 
361 Broadway, New York. 


TEE 


Scientific American Supplement. 


This is a separate and distinct publication from 
THe SCIENTIFIC AMERICAN, but is uniform therewith 
in size, every number containing sixteen large pages full 
of engravings, many of which are taken from foreign 
papers, and accompanied with translated descriptions. 
THE SCIENTIFIC AMERICAN SUPPLUMENT Is published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the principal departments of Science and the 
Useful Arts, embracing Biology, Geclogy, Mineralogy, 
Natural History Geography, Archeology. Astronomy, 
Chemistry, Electricity, Light. Heat, Mechanical Engi- 
neering, Steam and Railway Engineering, Mining, 
Ship Building, Marine Engineering, Photogrphy, 
2echnology, Manufacturing Industries, Saritary En- 
gineering, Agriculture, Horticulture, Domestic Econo- 
my, Biography, Medicine, etc. A vast amount of fresh 
and valuable information obtainable in no other pub- 
lication. 

The most important En ,ineering Works, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the SUPPLEMENT. 

Price for the SuPP!.EMENT for the United States and 
Canada, $5.00 a year, or one copy of the SCIENTIFIC AM- 
ERICAN and one copy of the SUPPLEMENT, both mailed 
tor one year for $7.00. Single copies 10 cents. Address 
and remit by postal order, express money order, or check, 

MUNN & Co., 361 Broadway, N. Y., 
Pablishers SCIENTIFIC AMERICAN. 


Builders Edition. 


THE SCIENTIFIC AMERICAN ARCHITECTS’ AND 
BUILDERS’ EDITION is issued monthly. $2.50 a year. 
Single copies, 25 cents. Forty large quarto pages, equal 
to about two hundred ordinary book pages; forming a 
large and splendid Magazine of Architecture, rich- 
ly adorned with elegant plates in colors, and with other 
fine engravings; illustrating the most interesting ex- 
amples of modern Architectural Construction and 
allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi- 
dences, city and country, including those of very mod- 
erate cost as wellas the more expensive. Drawings in 
Perspective and in color are given, together with full 
Plans, Specifications, Sheets of Details, Estimates, etc. 

The elegance and cheapness of this magnificent work 
have won for it the Largest Circulation of any 
Architectural publication in the world. Sold by all 
newsdealers. $2.50 a year. Remit to 


MUNN & CO., Publishers, 
361 Broadway, New York. 











THE TIiFFANY 


GLass ComMPaANny 
MEMORIAL WINDOWS 
GLASS WORK DECORATIONS 
Designs and Estimates submitted. 


PRINGLE MITCHELL, M’ ger, 
Joun C, Prart, Treas, 


Louis C, Tirrany, Pres, 
Joun Du Fais, Sec, 


333-335 Fourth Ave. New York City. 
509 Pullman Building, Chicago, 


ale Company 


J.S. MOYER, Sec. & Treas., 
BETHLEHEM, PA. 





This Company is the original operator in the Bangor Valley, and continues 
to manufacture the Blue Roofing Slates which have become so celebrated for 
fineness of texture and uniformity of color. 

The special attention of Architects and Builders is called to the fact that 
this Company has perfected a system of preparing Slates with Sawed Edges, of 
suitable size and curve for Towers and Domes, as may be desired. 

Working Drawings should be furnished to secure the best results. 

Address correspondence to the Company’s office at BETHLEHEM, PA. 


INVALUABLE BOOKS 


FOR THE 


MECHANIC, ENGINEER, 
AND CHEMIST. 


REVISED TO DATE. 





Nystrom’s Pocket-Book of Me- 
chanics and Engineering. 


Nineteenth Edition, Revised and Greatly En- 
larged with Original Matter. By Wm. Dennis 
Marks, Ph.B., G.E. (Yale 8.8.8.) Illustrated. 
16mo. $3.50. 


- “A library in itself, giving a little of 


everything that the engineer and me- 
chanic will need to know to aid them in 
every-day practice.”—Industrial World, 
Chicago. 


~ Marks on the Steam Engine. 


Third Edition, Revised,’ Enlarged, and Inter- 
leaved. The Relative Proportions of the Steam 
Engine. By Wm. )). Marks. With numerons . 
Illustrations. 12mo. Extra Cloth. $3.00, 


‘* A work of inestimable value to every 
mechanic, containing as it does, rules, 
tables, and directions in regard to the 
steam engine which come into use in 
every-day practical life of the engineer.” 
—San Francisco Wood and Iron. 


Elements of Modern Chemistry. 
(WURTZ.) 


New Edition, Thoroughly Revised. Translated by 
W. H. Greene. 12mo. Cloth, $2.50. Sheep, 
$3.00. 


‘A valuable work as a class-book, and 
a most interesting and instructive volume 
for the general reader.” —Wew York School 
Journal, 


If not obtainable at your Booksellers’, 
send direct to the Publishers, who will 
forward the books, FREE OF POSTAGE, 
promptly on receipt of the price. 


J. B. LIPPINCOTT COMPANY, 


PUBLISHERS, 
715 and 717 Market St., Philadelphia. 


TRINITY CHURCH, Boston, Mass. 


Monographs of American Architecture. No. V. 


A Portfolio, giving 22 Gelatine Views and 1 
Heliochrome, 13 x 16 inches,.of this celebrated 
church $10.00 


1, Portrait of H. H. Richardson; 2, West Front 
of Trinity ; 3, General View fromS. E.; 4, Apse and 
Tower from 8. E.; 5, General View from N. W.; 
6, Main Entrance; 7, Detail of West Front; 8, Tow- 
er, from 8.; 9 and 10, Details of Tower; 11, Ctoister 
and Chapel; 12, Cloister and Tracery Window; 
13, Cloister Garth; 14, Chapel Stairway; 15, En- 
trance to N. Transept; 16,Chancel; 17, North Side 
of Nave; 18, Font; 19, Bust of Dean Stanley; 20, 
Nave, from Gallery; 21, Interior of Tower; 22, 
Cartoon for Window; 23, Plan of the Church. 


Decennial Index of lilustrations. 


In the American Architect and Building News, 


1876-85. lvol 8vo..... nasa panne eee $2.00 

A carefully made topical index to the thousands 
of fine full-page Photolithographic and other illus- 
trations printed in ‘“‘ The American Architect” for 
the past ten years, with the architects and costs of 
the buildings illustrated. These include Sketches, 
Etchings, General Views, Towers and gets ang 
uments, Statues, and Tombs, Interiors and Furni- 
ture, Entrances and Gateways, Educational, Mer- 
cantile, and Public Buildings, Churches and Parish 
Buildings, Dwellings, Club Houses, Theaters, Sta- 
bles, and Farm Buildings, Hotels, Museums, Libra- 
ries, and Town Halls. 


THE NEW ASTRONOMY. 


By 8S. P. Langley. Royal octavo. Illustrated. . . $5.00 

A fascinating and instructive volume, giving 
the latest discoveries in Astronomical Science, 
with nearly 100 elaborate illustrations. The fol- 
lowing are the titles of the chapters: Spots on the 
Sun, the Sun’s Surroundings, the Sun’s Energy, 
the Planets and the Moon, Meteors, Comets, the 
Stars. Prof. Langley’s scientific attainments have 
won for him the high consideration of distinguished 
scholars throughout the world, and insure for this 
work the leading position among astronomical 
treatises. oe 

“Tt is almost needless to say that his ‘New As- 
tronomy’ will be received with the greatest re- 
spect and confidence. The volume contains au- 
thoritative illustrations, and is infinitely the best 
introduction to astronomy an educated reader 
can_ possibly desire. he volume is eminently 
readable, not without emotion, and beautifully 
printed.”—The Beacon. 

“We doubtif there is a single novel that leaps 
into the winter market that will have a fraction 
of the interest which this book will have for many 
readers. It deals with the marvelous, but it is 
marvelously real. Christmas leads us back to the 
world of miracle, but to nothing more miraculous 
in physical changes than are revealed to us in the 
revelations of modern science. Prof. Langley has 
an unusual power of presenting accurate scientific 
truth ina popular way. This book is not written 
for the specialist, but for the general reader. It 
can hardly help fiilling one with amazement at the 
revelations of the magnitude, history, and energy 
oa the universe in which he lives.”"—Christian Reg- 

ster. 


For sale by all booksellers, or will be sent, post free, 
on receipt of price, by 


TICKNOR & CO., Boston. 
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IMPORTER ANO MANUFACTURER 


\AHOGANY 
Ney \Y00DS ', ENEERS, 


| 275-289 EAST 20% ST 
CHICAGO ILL. 
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FOOT EAST HOUSTON S? 
NEW YORK. 





Warren's Natural Asphalt Rooting 


Finally Perfected and Tested by Ten Years of Practical Use. 





k. 
Es Over 20,000,000 square feet, or 450 acres, of this roofing have been 


eS 
laid within the past 10 years. Superior to all other for flat roofs. 

Much more durable than coal tar materials, because it remains practically un- 
changed when exposed to the weather. 

An Asphalt roof emits no odor, and does not injure rain water. 

References to many of the best buildings throughout the country given on ap- 


plication. 
“Composite” F'elt 


FOR ROOF FOUNDATIONS. 


A two-ply composed of one layer of saturated felt and one of Manila rope 
paper. Combines durability and strength with lightness and pliability. 


Send for Circulars and Samples. 
Warren Chemical and Manufacturing Co., 
114 JOHN ST., N. Y. 12 PEARL ST., BOSTON. 





The Barry” Hanger. 





Each wheel on the *‘ Barry Hanger’’ 
is on an independent axle. All other 
hangers have the two wheels on one axle. 
Consequently, when one track settles more 
than the other (as they frequently do), the 
axle ‘‘tips,’’? and carries the door side- 
wise toward the lowest track, causing an 
unpleasant rubbing against the track or 
easings below. The *‘ Barry Hanger” 
overcomes this trouble, and a door will run 
as easy and true in the center, when 
there is a variation of one-half inch or 
more in the height of the tracks, as it 
would when they are perfectly level. 
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—MANUFACTURED BY— 


SYRACUSE BOLT CO.,, 
SYRACUSE, N. Y. 








The New, 


ADAMANT 


WALL PLASTER. 


MANUFACTURED BY 








Architects wand Builders Edition, 
|. MANASSE, 


_88 Madison Street, Chicag 
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‘per COPPer Weather Vanes 
GILDED WITH PURE GOLD. 
TOWES OBNAMENTS, CHUSCH CROSSES, FINIALS, ETC. 
Vanes made from any 
Drawing or Design on 
Short Notice. 


T. W. JONES, 


SUCCESSOR TO 
CHAS.C. BRIGGS, 
Vv. W. BALDWIN, 
Removed from 213 Pear] 
Street to 
170 &172 Front St., 
Near Maiden Lane, 
NEW YORK. 


Tllustrated eatalogue of over 250 designs, mailed 
to any address on receipt of 9 two cent stamp, 
half the postage. 





IMPORTER AND MANUFACTURER, 
o, Ll. 
balk?) 

















Drawing Tools, Papers, Tapes, 
Chains, Colors, Inks, etc, 


Improved LEVELS for Builders and Tiling. 
Illustrated Catalogues Sent on Application. 











E. L. FORD, SeEcy. 
JOHN F. SCOTT, TREAs. 


EDWARD FORD, PREsT. 
A. PITCAIRN, ViICE-PREST. 


PITTSBURGH PLATE GLASS G0, 


CREIGHTON, PA., 


MANUFACTURERS 


POLISHED PLATE GLASS. 


Ground and Rough Plate Glass for Floors and Skylights. 


Threc-sixteenths thickness, 


LARGE AND WIDE GLASS A SPECIALTY. 


The Largest Plates of Glass in the cities of Chicago, Cleveland, 
Detroit, St. Paul, Syracuse, Pittsburgh, Philadelphia, Balti- 
more, and in many New York buildings, were 
manufactured at our works. 


IMMENSE PRODUCTION. 


made expressly for fine residences. 





The combined production of our two factories is 260,000 square 
feet per month, The largest production of any factory in the world, 
which enables us to fill our orders promptly. 


The high reputation and unprecedented large sale of glass made 
by this company since its organization is due entirely to its supe- . 
rior quality, NATURAL GAS alone being used throughout both 
works as fuel. 


—CORRESPONDENCE SOLICITED.—— 





Works No. 2, 
TARENTUM, PA. 


Works No. 1, 
CREIGHTON, PA. 


WESTERN UNION WIRE AND TELEPHONE CONNECTION IN GENERAL 
OFFICH, CREIGHTON, PA. 


Of ee F aaa Seo see 
ROOFING SLATE 


MARBLEIZED SLATE MANTELS, SLATE HEARTHS, SILLS, LINTELS, ETC. 
SLATE NAILS, ROOFING FELT, SLATERS’? CEMENT, ETC, 
ESTIMATES FURNISHED ON ALL SLATE WORK. 


OFFICE, 


18 BURLING SLIP, N. Y. 





QUARRY, 


BANGOR, PA. 





Cheap, and Only Superior 


Substitute for Common Plaster. 


It is hard as marble, and will last as long as the building. ’ 

It does away with the warping and shrinking of doors and casings, it not being necessary, as with common 
plaster, to saturate the building with water. 

It costs but little more than lime plaster, and its superior qualities make it immeasurably cheaper. 

It saves waiting several weeks or months for the building to dry out. 





A room finished one day can be 


It is the only material with which repairing can be done neatly and “ to stay.” 





t=> For Prices and Estimates, or Further Information, Apply to or Address the Company or to their Licensees, 
For Pennsy:vania, KEYSTONE PLASTER CO., 233 No. 23d St., Philadelphia, 


n occupied the next. 
Adama t It does not crack or fall off, even in case of leakages. 
Manufacturing It is applied easily by any good mason. 
Company. 
OFFICE or, “ +“ “ 


63 EAST GENESEE STREET, 
y. | 





SYRACUSE, N. 


Williamsport, Pa. 


| For Massachusetts and Rhode Island, BAY STATE ADAMANT CO., 164 Devonshire St., Boston, Mass. 
For Connecticut, CONNECTICUT ADAMANT CO., 480 Grand Avenue, New Haven, Conn. 
For New Jersey, NEW JERSEY ADAMANT €0., 61 Passale Ayenue, Harrison, N. J. 


viii Scientific Ameria, Architects and Builders Edition. Manon, 1888. 











MARSTON’S IMPROVED 


‘|Hand and Foot Power Band Saw. 


Metallic Shingles 


Se 

Twenty-nine awards of merit 
attest their superiority, which con- 
sists of a perfect lock with no cleats, 
springs, or exposed joints. 

A practical, durable, fire-proof, 
and ornamental roof covering, 
equalled by none; fully guaranteed. 
References furnished in every city 
and town of importance in the 
United States and Canada. 
















Walter’s Patent Standard Metallic Shingles 


WHOLESALE AGENTS, 
W. W. Monracus & Co., San Francisco, Cal., Pacific Coast. 
Puruuies & BurrorrF Mra. Co., Nashville, Tenn. 
McDonALD, Kemp & Co., Toronto, Sole Agents, Canada. 





Bere es a THE NATIONAL SHEET METAL ROOFING CO., 
JEROME TWICHELL & Co.,KansasCity,Mo 510, 512, 514, 516, 518 & 520 East 20th St., New York. 





PROGRESS iv tae wavuracrone of LIQUID FISH GLUE. 










Labels Registered, 1886, by 
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\ / CHENEY & HEWLETT Wh LE PAGE’S LIQUID GLUE & CEMENT CO. 
oe les a pee “ | 
arenes VARIETY OF WROUGHT AND I — = a = ] 
AST IRON. WORK FOR BUILDINGS. | | ¢—ie = A LE PAGE S THE BEST. 
SSS IMPROVED 
OF RICE-201 ROADWAY ———— Ma Table is 3 feet 6 inches from floor; measures 
act ene eats Gi i ut G Zz U E 5 y NO OTHER, | 18x21 inches; is adjustable for cutting on a bevel. 
cia —<— eee : Guide for saw both above and below table. Dis- 
TRON GIRDERS BEAMS ANG CAST. He is : Be sure the signature of Wa. N. Lz Paqn is on every Package. tance from table to guide when raised its full 
PRON OBLUNS MATL FU Ut ACE LeATION Ez men height, 5inches; 16 inches between saw and frame, 
Improved Process Patented Oct. 26, 1886. All gears cut from solid iron. Shafts are made of 





WM. N. LE PAGE is the ORIGINAL INVENTOR and MANUFAC-| steel. Saw pulleys covered with rubber. Upper 
TURER of LE PAGE'S LIQUID GLUE; and to its excellent qualities | .9.y pulley has adjustment to bring it into line with 
we have added his improved method of manufacturing, which renders fay aie I 
it not.susceptible to moisture. It is also clearer, stronger, more flexi- | ower saw pulley. Weight of machine, 260 Ibs. 


A CHITECTURAL AND ORNAMENTAL 


IRON STAIRS, GRILLES, 











GUARDS, GATES, RAILING. | {ij An NU PCTURED BY ble, consequently more tenacious, Machines on trial. 
Special attention to Ornamental Work. Wh UE& CEMENT Sample can by mail 20 cents (stamps). 
Vault, Area, and Skylight (Cement and Iron). I e a " Je M. MARSTON & CO., 
Designs, Estimates, and Catalogues on application. ‘i ) Cor, Appleton & Tremont Sts, 
Bstimates, and Catalogues on ap LE PAGE’S LIQUID GLUE & CEMENT CO., pp ; 
4150 Elm Ave., Philadelphia. 271 Broadway, N.Y. GLOUCESTER, MASS., U.S. A. Boston, Mass. 








THE SPENCE HEATERS, 


SIMIPLE, DURABLE, 
ECONOMICAL. 


SECURES POSITIVE CIRCULATION. 


No Heat passes to Waste into the Chimney. 


































































































Will warm several rooms with no more fuel 
than Is required to heat one room 
with a stove. 


HEATING BY HOT WATER CIRCULATION. 






































































































































For Descriptive Circulars, address 


THE NATIONAL HOT WATER HEATER CO. 


ING. 191 FORT HILL. SQUARE, 
—_——.)BOosToN, MASS.(—____-- 


——THE CORTRIGHT ROOFING TILES AND SHINGLES. — iets 


scab ae a ae Coning, ule ate etc., also Fire-proof Ceiling or Siding Plates. 


TILES. 
NEW PRINCIPLE. Our Mera TILks put on from the 
COMB DOWNWARD. MAKE THE MOST HANDSOME and 
ABSOLUTELY STORM-PROOF METAL PLATE COVERING 


CN USE. 
SEXING DES. 

Gothic Pattern. The BEST SHINGLE ever offered to 
the trade. Can be laid more QuICKLY and EASIER 
\\ than any other. HANDSOME, FIRE-PROOF, and PER- 
FECTLY STORM-PROOF. Architects, builders, and 
owners endorse our whole system of roofing. 

Illustrated Catalogue mailed to any address an 
\ application. 


























































































































































This tool, with its 
sliding blade *and stock 
having right angle and 
mitre faces, level and 
scriber, is more than a 
substitute for a whole 
set of the common 
kind. It can be used 
in many places and for 
purposes that a station- 
ary blade cannot. 


send for price, 
L. S. STARRETT WESTERN OFFICE, Cortright Metal Roofing Co. 
¢ Fin , | 1007 Walnut St., Cor. Broad & Race Sts., —o x 
Manufacturer o e Tools, ATHOL, MASS, Our Gothic Shingle and Plain Ridge Coping. Kansas City, Moo PHILADELPHIA, PA, Shield Tiles as laid on roof with Roll Ridge Coping. 
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GATES IMPROVED HOT WATER HEATER. 


This is the only system of heating which, with cold weather and warm rooms, has smoke pipe only 
warm. I have never seen steam heater, furnace, or other hot water heater that would do this. Hence, 
greater economy of fuel overall others; and while this possesses every advantage that others have, this 
also has the positive circulation to each room due to the independent boiler system. Notice, this is the 
only system having tank for water supply in cellar, and will, for a month at a time, supply water auto- 
matically toeach radiator. This works by air pressure. Improved noiseless circulation. Stops the over- 
flow which is liable to occur with open tanksin upper rooms. No overflow to wet ceilings and ruin — 
house. Perfect combustion of fuel, because no water comes around the fire, and more boiler surface 3g 
exposed to fire than usual to do same work. Boilers for house heating each 3% in. in diameter, 8 ft. 








Bens. TRACKERA, 








(GAS HIXTURES 


2 GR andefi ahd, 





CTORY. 











6in. long. t Byes. lbanterns, Brackets, 
i = I) “ woe ' EPectrofiers, 
Bes = |... (7 Ecclesiastical + Decorations, 
@ ano Griffd, 
NAL 
Sedigns ¥ Ofiatale. 














Furnished, 
Estimates Given. 







































































Scale 74 in.to¥Foo i SOROS - Correspondence Solicited, 


E. N. Garters. So. Hapiey, Feb. 17, 1877. 
Dear Sir :—The system of Hot Water Circulation which you put into my store has pe itself fully 
é Hofiday 








equal to all that has been required of it during the severe weather of this winter, and I think it is fully 
equal to heating our rooms up stairs in addition to what it is now doing. I find it economical in the 
matter of coal, and that it affords a very pleasant heat—far superior to the furnace heat to which we 
have been accustomed. Respectfully yours, C. A. GRIDLEY. Goods. 


For full particulars and price, address E. N. GATES, Box 1504, Fitchburg, Mass. 


| : my pe eeeeeey we ballets Wronght-lron, Brick-Lined Portable Furnace, 
Tm OMEGA FIREPLACE FURNACE|* | rmem woreommcace, 


‘\ For fifty years has proven the Veteran’s Power, Durability, 
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Efficiency, and Reliability. 
NO DUST, 
NO GAS, 
NO SMOKE, 
NO DAMPERS. 










































































No Overheated Cast-iron Surfaces. 


Fire Clay Lined Fire Chambers. 



















































































































































































































































































































































































































































































20 page illustrated catalogue 
containing full information an 
prices, sent to any address. 






































The Veteran is made of Heavy Boiler Plate Tron. A Shaking 
and Dumping Grate is attached, which will give you great 
satisfaction in its control and management. Pure warm air in 
great abundance. Every furnace is warranted to give perfect 
satisfaction. 
































































































































i ——<—S ain — 
A Double Heater and Perfect Ventilator. A Revolution in Fireplace Heating. 
Gives the combined heat of both a Furnace and Fireplace, with Perfect Ventila- 
tion. Equalizes the heat in every part of the room. Burns equally well Hard or 
Soft Coal, Wood or Coke. Address 


OMEGA SIOVE AND GRATE C0, 


89 Euclid Ave, Clevelanc, Ohler. Globe Steam Eleater 


si Has been thoroughly tried _1_ 
in many private and public 
buildings and always found @ 
to be the best. Very econo- 
mical, and easily managed. 
Large surface exposed directly to the fire. Ask for all 
particulars before you place your order for any other. 






































ESTABLISHED 1847. 


Job Bartlett's Sons, 10th & Filbert Sts., Phila. 


ESTIMATES AND ADVICE FREE. 











. THE IMPROVED FLORIDA 
“STEAM HEATER 


The best and most complete House Heater in the world. 
\ i Self-feeding, automatic, portable and saves all expense of 
| : brick-work. Most economical. Carries steam from 10 to 12 
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hours without attention. Compact. 14 sizes, from 4 to 6 feet 
high. Anti-clinker grate, easily shaken, no dust. Sales larger 
than the combined sales of all reputable Steam Heaters. 


00 in ACTUAL USE 


all giving the best satisfaction. Estimates furnished on appli 
cation. Send for Illustrated Catalogue. Address 








THE GLOBE SAFETY DAMPER REGULATOR SHOULD 
BE USED ON EVERY STEAM HEATER IN USE, 


For new Illustrated Price List of Globe Steam Heating Appliances, address ' 
PIERCE, BUTLER & PIERCE MFG. CO., Globe Steam Heater Co., North Wales, Pa. 
SOLE MANUFACTURERS, SYRACUSE,N.Y. 


: 
GEO. B. COBB, 97 William 8t., New York,N. Y. 
GENERAL | CRANE BROS. MPG. CO. Chicago, IIL 
g JAS. B. ROBERTSON & OO., Baltimore, Md. X A] K i 5 ¢ a eke € ICD 
N. 0. NELSON MFG. CO., St. Louis, Mo. fv) r a5 









































E AGENCIES ( 5 SAS A JS CUS Hea nse, Pe SERRE 
—_ DOORS, SASH AND BLINDS 
FRAMES, MOULDINGS, BRACKETS, TURNINGS, Etc. 


Every Description (in Hard Wood or Pine) of 
Stair Work and Interior Finish, Mantels, Sideboards, Pulpits, 
P Pew-Ends, Office Counters, Store Fixtures. 
Corner 22d and Throop Streets CHICAGO. 
WATHRBURY, CONN, 

MANUFACTURERS OF BRID Oo] OOL NISHING GO 
Vi | bl dl iE Fitti a IG. AGENT, PRINCIPAL ITE At wawuracrory. NEW MIL )SeeRGITT < 
| ba e all ray ron | Ings T > Bene oe USTs OFFICE, 96 98 MAIDEN LANE. MANUIFACTURERS OF 


OF EVERY DESCRIPTION, FOR ipy | WHEELERS PATENT Wood [* 





} pe BREINICS LITHOGEN 6ILIC | 
CAS, STEAM, WATER and OIL. ry! LITHOGEN PRIMER,WOOD STAINS 


ce SILEX FLINTAND FELDSPA 





Special Castings in either Malleable or Gray Iron eee 


TO ORDER. IMPROVEMENTS OF PRAIRIE = WJ ee Dies Book free, 











and Streets. By T. J. Nicholl, C.E. Economical and pedia of Drills and 2sc. for 





Lightning mailing x. 
Hydraulic American 

WELL Well Works, 
Machines Aurora, Ill, 


Practical Suggestions, with six figures ; on Width, Drain- 
age, Ditching, Rolling Soils, Culverts, and Cost. How 


NEW YORK OFFICE, 28 PLATT STREET. | ckpin Hepat, (haying out the Streets ot a Town, 


Price 10 cents, 


WELL 
TOOLS, 





FOR CHURCHES, DWELLINGS, Ete. 


ART STAINED GLASS sits tas 
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Klein’s Steel Plate Tubular Furnaces. 


Gas Ti 


Constructed with Simplicity & Economy.) witn 110t water 
Healthy, Pure Warm Air. No Flues 


ALL OUR FURNACES ARE 


ABSOLUTELY 
oht 





to Stop Up. No Mechanic 
ane Every Year to 
ut Them in Order. 





Has more radiating surface than any Hot Air Furnaces 
made. 
for Heating Dwellings, Stores, 
houses, etc. 


Adapted 


Every Joint is a Steam Boiler Joint. 
School- 


Churches, 


MANUFACTURED BY 


Klein Furnace Co., 


250 and 254 North Ave., Rochester, N. Y. 


Also Mfrs. of Economist Steel Plate Ranges. 


(= See them and you will buy no other Warm Air 


Furnace. Every Heater Warranted. 





Black Diamond Steel Dome Furnaces, 


ALL SIZES. 


Patent Self-Cleaning Ash Pit 
Obviates labor, dirt, and an- 
Sure 


noyance, preven- 


tive from fire caused 


by hot ashes. 


Ed 


: 
Bill 


Patented and Manufactured by 


The Schoen Heater 
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PORTABLE and 
BRICK SE'T. 





Common Sense Clinker- 
Crushing Grate. Great say- 


ing of labor and fuel. 











Perfect Dump. 















































Office and Salesroom 


L) North Eleventh $4, 
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and Shove Ge, == oes 
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Philadelphia. 


SEND FOR ILLUSTRATED CATALOGUE. 
AGENTS WANTED IN EVERY TOWN 


M. H. JACOBS’ 


FURNACE CO., 


Manufacturers of the celebrated wrought iron spiral radiator and steel dome portable 


WARM AIR 
FURNACES 


Attachment. 


Most Perfect and Durable 


THE KING 
of HEATERS 


(OR trig: py pesaen 
et 


as 
eat 


™: 
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It wears the 


Crow of 
DUperIOTIty. 


Most Economical 


POWERFUL. 


The Spiral Radiator is exciting universal attention and careful examination by the public, as evi- 


denced by the drift of popular favor. 
superiority. 


ency, and Power to Economize and Radiate the Heat Desired. 


A cursory examination alone is 
It combines all the requisites of a successful furnace, viz. : 


is sufficient to show its merits and 
Future Maintenance, Effici- 


No less attention has been given to the 


qualities upon which depend the health and vitality of our families. 
MANUFACTURED BY 


M. H. JACOBS’ FURNACE CoO., Syracuse, N. Y. 


-Tue AUBURN 
TEAM HEATING BOILERS, 





Automatic, 


Requires 


water. 
impossible. 


ing grates. 
grates. 








Self-Feeding, 


twenty-four hours. 
Self-locking shaking grate. 





Portable. 


attention but once in from twelve to 
Fuel magazine surrounded by 
Waste of coal 


No dust. No gas. 


he Woodcock Patent Shaking Grate, 
For Boiler Furnaces of all Description 


Saves its cost in a year, supplanting all other shak- 


No waste of coal. No burnt or broken 


Self-locking, and as nearly automatic as a 
grate can be made. od 


Send for Illustrated Catalogue. 


Woodcock & Co. Auburn, N. Y. 








Motes and Queries. 
(Continued from page Vi.) 








(6) 8. Z. says: Will you please give a 
good way of making black mortar for pressed brick 
work? also best process of.tuck pointing. By giving 
this information you will oblige a new subscriber. A. 
Ivory black is a good coloring for black mortar for 
brick work. Point joints with pointing trowel with 
strong cement mortar and finish with tucker, 


(7) C. H. 8S. asks(1) how to make a 
strong joint with glue. A. Use new glue, and in apply- 
ing first fill the pores of the wood with thin glue and 
let it dry; then clean off, and glue it at the joint with 
strong glue. 2. Howto make a good hard oil finish. 
A. Take of linseed oil 1 pint, rectified spirits 4 ounces, 
oil of turpentine 1% pint, powdered resin 14g ounces, 
rose pink % ounce; mix, 3. A good cheap wood filler 
A. Boiled linseed oil 1 quart, turpentine 3 quarts, corn 
starch 5 pounds, japan 1 quart, calcincd magnesia 2 
ounces; mix thoroughly. You can buy better pre- 
pared fillers than you can make. 


(8) E. T. S. asks: 1. How ean I give 
pine wood an ebony finish? A. Use the following: 
Dissolve 4 ounces shellac with 2 ounces borax in ¥ 
gallon water. Boil until a perfect solution is obtained, 
then add 1% ounce glycerine, after which add sufficient 
aniline black (soluble in water), and it is ready for use. 
2 How to crystallize glass so that it will not wash off. 
I have used salts and sour beer, but the least moisture 
destroys it. A. After you have allowed your salts to 
erystallize, thin coat the glass with a light coat of var- 
nish, Otherwise you must use the sand blast or some 
permanent method. 3. How to transfer any lithograph 
or printed picture of any kind on glass, so that it will 
be visible from both sides, and will last a long time, 
A. The process consists essentially in giving the 
warmed glass an even coating of balsam or negative 
varnish, Place the face’of the print on the surface thus 
prepared, when the varnish is partly dry, but still tacky. 
Smooth it out and let it stand in a cool place until 
the varnish sets. Then apply water, and with a soft 
piece of gum rubber, or the finger tips, rnb off the 
paper so as to leave the image on the varnished glass. 


ea 

(9) N. B. D. asks: 1. How many gear 
wheels would make a good set for ordinary use ona 
smal] Barnes lathe, which I wish to convert froma hand 
feed to an automatic screw cutting feed? How many 
teeth should the several wheels contain? A. For a 





small lathe for amateur work the screw should be 10 
threads to an inch. If the screw hasa left hand thread, 


it will require a 4 gear train. If a right hand thread, it 
will require a5 gear train, The left hand screw and 5 
gear train gives the best control of the distance between 
the centers of spindle and screw. The change can be 
made movable on a radius bar to accommodate the 
varying distance made by the different sizes of thread 


gear. The teeth should be about three-sixteenths inch 
pitch. The spindle, change gear, and inside stud gear 


may be 36 teeth, then for outside stud gear and screw 
gear for— 


Stud gear. Screw gear. 


10 threads. 32 32 teeth. 
12 ny 40 48 
14 LY 40 56 
16 as 20 32 
18 ee 20 36 
20 se 20 40 
22 os 20 44 
24 x 20 48 
26 im 20 52 
28 20 56 
30 ss 20 60 


2. Which would be the most economical and practical 
form of rotary engine—one of large diameter and 
short through shaft, or smal] diameter and greater 
length? Would not the first develop greater power at 
slower speed? Theoretically, the rotary engine would 
seem to be the best form of steam motor, as there are 
no dead centers and motion is continuous in one direc- 
tion. Since steam can also be used expansively in 
this form of engine, what are the objections that pre- 
vent its more general use? A. No form of rotary en- 
gine has as yet been found to be economical when the 
factors of wear and waste of steam are considered. This 
is probably the secret of their scarcity in the list of 
steam engines onthe market for practical and durable 
work. The large diameter rotary has narrow disks 
sweeping over large surfaces that are difficult to adjust 
to prevent leakage. The small diameter rotaries are 
the class that have mostly been adopted by- builders of 
such engines, 
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- Architectural Perspectives. *” 
Architects and Builders who have plans which 
they desire to have put into perspective are in- 
formed that we have on our staff a number of ex- 
perienced artists who make a specialty of this 
class of work. Prompt attention to orders and 
moderate charges may be expected. 





To set up perspectives we need floor plans and 


elevations. 
Perspectives in colors also promptly executed. 
MUNN & CO., Scientific American Office, 
361 Broadway, New York. 
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The Chilton Manuf’ Oo, would call the attention of Architects 
and persons desiring a good article to their Pure Linseed Oil 
Paiuts. The most durable and therefore the most economical 
in use, Sample cards of colors sent on application, 


A MAN must be very hard to suit if he is not sat- 
isfied with the JAMES MEANS $4 SHOES. Re- 
tailers who are up with the times sell them in all parts 
of the U. S. 


You cannot afford to do without them. 







THE 
VERY 
Ask for the James BEST 
Means $2 Shoe for Boys MADE. 


Shoes from our celebrated factory are sold by the 
best retailers throughout the United States, and we 
will place them easily within your reach in any State 
or Territory if you will send us a postal card, men- 
tioning THE SCLENTIFIC AMERIGAN. 

JAMES MEANS & CO,, ” 


41 Lincoln St., Boston, Mass. 
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PATENTS. 


MESSRS. MUNN & CO., in connection with the publi- 
cation of the SCIENTIFIC AMERICAN, continue to ex- 
amine improvements, and to act as Solicitors of Patents 
for Inventors. 


in this line of business they have had forty-one years’ 
experience. und now nave unequaled facili for the 
preparation of Patent Drawings, Specifications, and the 
prosecution of Applications for Patents in the United 
States, Canada, and Foreign Countries. Messrs Munn & 
Co. also attend to the preparation of Caveats, Copyrights 
for Books, Labels, Reissues, Assignments. and Reports 
on Infringements of Patents. All business intrusted to 
them is done with special care and promptness, on very 
reasonable terms 

A pamphlet sent free of charge, on application, con- 
taining full information about Patents and how to pro- 
cure them; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements, As- 
eemee Rejected Cases, Hints on the Sale of Pa- 
ents, etc. 


We also send, /ree of charge, a Synopsis of Foreign Pa- 
tent Laws, showing the cost and method of securing 
patents in all the principal countries of the world. 

MUNN & CO., Solicitors of Patents, 
361 Broadway, New York. 


BRANCH OFFICES.—No. 622 and 624 F Street, Pa- 
cific Building, near 7th Street, Washington, D. C. 





LANE’S PATENT STEEL DOOR HANGER 


It is made of steel throughou 
steel axle. It will not break. 

It is almost noiseless in action. It requires no Oil. It has a broad 
bearing on the door, and keeps in line. 
durable, It may be used with any track. It is always in order. 


GBANE’S PATENT TRACE 
Is made of steel and is easily put in 
no snow or ice. Door hung thereon cannot jump th 
not subject to decay. Requires no fitting, but is ready at once. 
May be used with hangers of other manufacture. 


The most perfect Anti-Friction Hanger in the Market. 


BECAUSE 


except the wheel, which has a 
t is practically free from wear. 


It is by far the most 


position. Catches and holds 
j e track. Is 


Mannfacturd by TLA NE BRO SS. Poughkeepsie, N. Y. 


JOHN H, GRAHAM & CoO., General Agents, 118 Chambers St., N. YY. 





147 Fulton St., New York. 
141 Milk Street, Boston. 
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STEEL 
ROOFING. 


Made of genu- 
ine sheet steel 
and calamined 
steel. 





CANTON IRON ROOFING CO., Canton, Ohio. 


MANUFACTURERS OF THE H. W. SMITH PATENT 





Send for catalogue, price list, and samples. 








CORRUGATED IRON 


Roofing and Siding, 
Beaded Iron Ceiling 
and Siding, Crimped 
Edge Roofing and 
Siding, Roof Paint, 
Roofer’s Paper, ete. 
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THE BEST HEATER IN THE WORLD. 
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What a prominent Philadelphia gentleman 
says of the New York Safety Dumb Waiter 


Fixtures: 


18511 Spruce St., 


Philadelphia, Pa., 
November 80th, 1887. 


The Edward Storm Spring Co., Limited, 


Poughkeepsie, N. Y. 


Gentlemen: 


Your Safety Dumb Waiter that I substituted 


some time ago for an old one gives great satis- 


faction. We feel now that our dishes can make 


the trip 


between floors 


in safety, which we 


never could do before, as the old waiter appears 


to have been constructed 


china and glass dealers, 


in the interest of the 


and, I am sorry to say, 


was only too successful in furnishing them busi- 


ness. 


needed, and yours is the best that I have seen. 


A good dumb waiter for family use is much 


If 


my recommendation is of any value to you, use it. 


Yours respectfully, 


JOSEPH S. PATTERSON. 


These Fixtures are sold by 


the Hardware Trade general!< 


or can be bought direct from the manufacturers. 





Alsop’ Warm-Air and Combination Warm-Air and Steam Farnace 


HAS NO EQUAL IN ECONOMY OF FUEL. 


Has been tested against several of the best Furnaces in the market, and always produced from 25 to 40 per cent. more 
heat from a given amount of fuel than any of its competitors. Easily operated, easily cleaned and perfectly gas-tight. 





this Furnace to the public, I wish to call attention to the fact that this is no modification of any other Furnace manufactured, 
simply differing from others in the use of a different Radiator, placed upon the top of the Fire-Pot, but is a new departure in 
the way in which it uses the products of combustion before they escape to the chimne y, and also in the manner in which the air, which eventually 
passes out of the Registers, is checked in its direct passage, and retained between hot plates until it has been fhorenenly heated. 
Inasmuch as the efficiency of any furnace depends upon ‘the amount of Radiating surface it contains, that whic 
proportion to the size of the fire pot will give the greatest amount of heat for the smallest consumption of fuel. 


This Furnace is made for Hot-Air alone or with Steam Attachment; also for Hot-Air and Hot=Water Circulation. 


> Manufactured by the ALSOP FURNACE AND STOVE CO., 35 & 37 West Water St., Syracuse, N. Y. 


offers the largest Radiation in 
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Band Saws. 





DAMASCUS TEMPERED BY NATURAL GAS 
HEAT, SUPERIOR TOUGHNESS. 


Ke than ten years’ experience in the manu- 

and Saws, we have discovered a new process 

of Tempering and Straightening all at one opera- 
tion. This process insures absolute perfection. 

We specially a all users of Band Saws to send us 

l, and also a description of the sizes of 

saws used, and we will, by return mail, quote them special 

prices, and also send”them our pamphlet on the Ban 

which contains much valuable information for all users of 
















Saw, 





— 


The Superior Quality of our Band Saws, All Tempered, Straight- 
ened, and Tried at one operation, which we have patented, makes 
them so perfect that our SALES HAVE MORE THAN TREBLED IN THE 
PAST YEAR. Our largest and best customers prefer them to the 


best imported saws. 


WRITE FOR OUR CIRCULAR AND REDUCED PRICE LISTS. 44 


NATURAL GAS 


Is perfectly free from all impurities, and steel 
heated by its use does not scale. It contains no 
sulphur or other base substances, We are the first 
to adopt its use in heating saws for tempering, 
which explains the cause of our saws being tougher 


than any others now made. 


OUR CIRCULAR SAW 





Of all sizes from 6 inches in diameter to 6 feet, both 


Solid and Inserted Teeth, also our 


Double Toothed Gross Cuts 


(two saws in one), for alluses HAVE NO 


Marcu, 1888. 








































































































































































Our SAWYER’S HANDBOOK will be sent FREE to any part 
of the world on receipt of full name and address. 


adaress EMERSON, SMITH & CO, ite) 


Beaver Falls, Pa. 
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Hid Watson ass ss sey inns, eee cover iii 
Roofing Slate, 
E. J. Johnson vii 





CLASSIFIED ADVERTISEMENTS.—Continued from page xi. 








The Old Bangor Slate Co.) 1 -2iwensteieccestbe nas vi 
Roofing Tin. 
Gummey, Spering, Ingram & Co...xi & cover iv 


Nye G:;, Eavdor Ob... cdc huss. sete cover iv 
Roofing and Wall Tiles, 
Canton Iron Hooing Couts .sccsuseee ones Peep «| 





Cortright Metal Roofing Co........... 
The National Sheet-Metal Roofing Co 





Thorn Shingle and Ornament Co.............. iii 
Sandstone, 

Cleveland Stone: Ce. ..4. \iciaccas tak clea eee walt 
Sand Blast :a@ Wmbossed Railroad 

Glass, 

The Western Saud Blast Co.......... egivmneides iii 
Sash Cord. 

Ji Po Tolman °& C0... d.cesasedevades dees COMOr 
Saws. 

Kmersdon, Smith & Coiniees ance aceeiedes dearexit 

Beneca Falls Mfg. Co... 45s) uee ee Agfa. 
Screw Holding Screw Drivers. 

Alford & Berkele Co. 2.0.6. .200- Lilr.< shataiparmenigs WI 
Scroll Saws and Tools. 

Woi. & J. Barnes Coir is, ctscetsccenede apacaasics ii 

Bred. iA; Rich: ooo. cee ean yea eiviean eal 

Seneca Falls Mfg. Co....... Pecans sicea epanemaee ii 
Shade Roller. 

Cushman Bros. & Co.......... ere Ke ii 
Shaking Grate. 

D. Mershon’s Sons........ cheamen h real el 


Woodeock & Co... 















Shingle Stains, Page 
BANU TIORDOUS. \ « aruienamedameaw i eae oe none See xii 
Dexter Bros........... Be hee ooo ds 3 Ae at 

Shutter Worker. 

DOB MaMOry «7... ot s'scceuates.+-a=9 0 Uneaten iii 

Skylights, 

GeHaVGR de caaccsee cael eey eennaie? «ecieas outa deae 

Sliding Blinds, 

Wai Willer 2 ir. on ne cane ete t ae ao eee iii 

Stable Fittings and Fixtures. 

8. 8. Bent .& Son CAP: .0.. paves pe EE iv 

Stained Glass Substitute. 

W.. Ce Young. iy%.) 5 esl es nclacens tevaien COMENTEEn 

Stair Iron, 

Manly & Cooper Mfg. Co...... Bs. a tsacapohine sts viii 

Steel Alphabets, Stencil Cutting, Ete. 

J. M> Stutzman ..... >.. See eee an hasta iii 

Steel Boring Maehine, 

Millers Falis ©0-i2?sc.csehacaneeeteees cover ii 

Taps and Dies, 

Wiley &. Russell: Mfgi@0.....4 cc antccceweeseetae iii 

Tinting Colors, 

Eureka Color Works..... .. oasis meals cover iii 

Tools and Foot Power Machinery. 

C. Eh Littles 488.) eee ea AS > Ai 
Seneca Falls Mfg. Co........ vielawcceel Cee ii 
Fayette R. Plumb... sti i-5. ~ seeeeewenan 

Tower Ornaments, Finials, Etc. 

Thos: W. JOne8.¢..5. ade tanse cast eee vii 

Underground Cable, 

Standard Underground Cable Co. ........+-.+.- i 

Valves and Fire Hydrants, 

Gloucester Iron Works) iii27 7 sapeas- tees ar 
Mellert Foundry & Machine Co........ cover iii 

Varnish, ' 
F. W. Devoe & Cocs.i.55 me RE aig Ss a 
Standard Varnish-W OrkS.4teccaniess ceo usvore iii 

Vault Lights. 

Manly & Cooper Mfg. Co............. acase Wale 

Ventilating and Exhaust Fans. 

Geo. P. Clarkevs®. <-. seta se tv ipecee es tee $e Aas DA 

Wall Plaster. ; 
Adamant Mfg. Co......... wig inwinre steel die vii 

Water Heaters, 

Instantaneous Water Heater Co. ....-...-..--- v 

Water Pressure Regulatois 
H. Mueller & Sons.....-... Sas aca deihenens eg 

Weathet Strips. 

J. Dunfee & Co....::2-%.. Hy “ copes ¥ 

Weather Vanes. 

Thos. W. JOneS) cacn.7 seas eee Se -. Vii 

Well Tools. 

American Well Works...... Jat decanter ane dersea i= 

Window Sash Cord, 

J.P. Tolman: & 00.7 2555 e akan cover ii 

Window Shadings. 

Oswego Shade Cloth Co...........2.e0e- cover iv 

Wood Carpet. 

J. Dunfee & COs: cepesa pte Veh Fe Jace eee erate wee 
Wood-Mosaic CO ..6..600068 os aise dpmelioe cover iii 


Wood Filler. 





Bridgeport Wood Finishing Co...... ............1X 
FR. W. Devoe & Co... 22%. 9. 22m eee eee i 
D. Rosenberg & Sons.... .... Sicanatis xq emrengll 
Woodworking Machinery. 
Connell & Dengiler’. «crs ss sevene twee eeeeen iii 
H. & F. Gleason .....cscsctedecs seve ves COMGueay 
Goodell & Waters. dvwis bigs appanage meta v 
Hoyt & Brother’Co. v...02...5... ~ddudaeeb en iii 
C. B. Rogers & Co: -.c.-.s ese reenee wis west ee noatl¥ 
Rolistone Machine Co...... apertih 
Samuel J. Shimer.... .. Ss -iv 














A Modern House 


Is not complete in its appointments without a room 
fitted up as a 





GY MON ALS TOSS 


It is an endless source of healthy enjoyment to the young, anda 
means of keeping the body in perfect condition to others. 


Address for Catalogue and Manual of Home Exercise, 


NARRAGANSETT MACHINE CoO., 
55 Sprague Street, Providence, R. I, 


Manufacturers of Scientific Gymnastic Apparatus. 


COMPLETE OUTFITS FOR COLLEGES, SCHOOLS, CLUBS, HOMES, &c. 





HOUSE AT OINOINNATI, OHIO, STAINED WITH 


CABOT’S CREOSOTE STAINS. 





These stains haye been in use for the 


may. 
and 75c. per gallon, according to color. 


id seven years, and have proved themselves in every 
the most satisfactory coloring for shingles. They are durable and artistic. Prices are 30c., 
Our stains contain NO WATER and are the only exterior stains 


mg 


not adulterated with KRROSENE. Send for Samples on Wood, and Circulars. 
SAM’L CABOT, Sole Manufacturer, 70 KILBY STREET, BOSTON, 











The Thomson-Houston Electric Co. re Ohuvehves & Dwellings 


Antique and Mosate Work. 
—MANUFACTURE— RT TAINED GLASS Designs and Estimates on application, 
William Reith, 


THE ONLY PERFECT AUTOMATIC SYSTEM OF 


ARG AND INCANDESCENT LIGHTING ¢ 


In the world. 


® BrRAss LAMPS FOR CHURCHES 
=? < BRASS WORK FOR CHURCH ALTARS. 
be =e * gta [ snp GRILLES FOR DOORS. 
k= New illustrated pamphlet will be furnished O rk: Wimpow BAnzNGs. 


BRASS RAILINGS FOR BANKS, 
on application. METAL SIGNS. 


The pea NEUMANN CO.,, Limited, N. W. Cor. Bleventh & Race Sts., 
essen ee ELE HIA. PA- PHIA, PA. 


THE THOMSON-HOUSTON ELECTRIC COMPANY, g TIDEmoriat, Cuurcs, 
Principal Offices: 178 Devonshire St., BOSTON. STAINED GLASS TAINED GLASS 5 a Reel % 


Western Offices: Pullman Building, CHICAGO, | Branch Office, 527 Arch Street. 1314 RIDGE AVE., PHILADELPHIA. 
: : 


Mannfacturer of Ecclesiastic and Domestic 


ART STAINED GLASS. 
STRICTLY PURE. | Jen's Ho ECL ERED) 
For Painters’ and Builders’ Use. i te 


F. J. RIESTER, Prop’r, Buffalo, N. Y. 
sure Steum Heating, and insures a warm house night and 
Cammet be exzrccelled for PURITYT and FINDSNESs. 
MANUFACTURED BY 
EDW. HE. JILLARD, 


HURHEA COLDLDOR WORES, 
1645 NORTH TENTH STREET, PHILADELPHIA, PA. 


134 N. 7th St., Philadelphia, Pa. 





Cast Iron Pipe for Structural Work, Columns, etc. 
Flange Pipe and Specials, 
STOP VALVES, FIRE HYDRANTS, LAMP POSTS. 
MELLERT FOUNDRY & MACHINE CO., Limited, 
READING, PA, 











IN 1845, 





ESTABLISHED 









day. Free from Carbonic Acid Gas and Smoke. Made in 

eleven sizes, suitable to heat the smallest Cottage to the 
Largest Business Block. in five different styles: 

As a Magazine Boiler, which requires attention but once in‘¢{ 
twenty-four hours. 

As a Surface 2 igniee Boiler, which will burn Hard or Soft 
Coul, Wood, Coke or 
h AB a Hot Water Boiler, for Green House and hot water 

eating 

‘As a Portable Boiler, to be set without brickwork. 
Also in Two Sections, to pass through any door or window, 
where whole one cannot enter. Steam Engines and Boilers of + 
oie kinds and cpanel: generally. Manufactured at the 





Lock Box 40. Send for New Illustrated Catalogue, 


FLOOR End-Wood a Specialty. SANS WOON NONE Re 
Parquetry, Wood Carpet. Tee : 
Fine Hardwood Floors of every approved kind. COO Stal N ed 


END-WOOD MOSAIC * emer Peveinade or wood. “°*°™!PS 


CATALOGUE FREE. SAMPLE BY Mari, FouR CENTS. MANUFACTURED BY 
VW OOD-MOSAIC CO., 


Office and Works, Salesroom, UR | 
318 SCIO ST., ROCHESTER, N..¥. 321 FIFTH AVE., NEW YORK CITY. TIT i | 


AT SMALL COST. Send for Dlustrated Cata. 
logue and Prices. Samples by mail 25 cents. 


W. C. YOUNG *Sriraper dia, Pa. 


a = NOVEL Y ive FURNACE,| —___"xevsronz 
rns tzstep (PREPARED ROOFING 


INDESTRUCTIBLE. BEST QUALITY. EASILY APPLIED. 
Tens of thousands in use. BUILDING PAPERS. 























All in good repair. | ROSIN SIZED and 2 and 3 PLY 
WATERPROOF PREPARED ROOFING, 
Thirteen Years of Public Ser- SHEATHINGS, . TARRED ROOFING 
vice. DEADENING FELTS, 2 2 FELTS, 
PLAIN and eee ROOFING 
Universally Satisfactory. CORRUGATED j MATERIALS, 
CARPET LININGS, Ett, Ele. 
Its wonderful merit has estab- ASBESTOS Send for Samples 
lished its reputation. SHEATHINGS, Etc, . aud Prices, 
— “Par excellence,” wherever teeter ten eka baat 
= 2 H. F. WATSON, MFR,, ERIE, PA. 
used. CHICAGO: NASHVILLE, TENN.: ST. LOUIS, MO.: 
: H. F. WATSON. NASHVILLE ROOFING & PAVING CO. LIBBY & WILLIAMS PAPER CO. 


It is the original and 

only possible perfect 
three drum _  construc- 
tion. 


Our Patents prevent 
the use of the essential 
and truly excellent fea- 
tures. 


Base imitations, avoid- 
ing our Patents, exist. 





Warren-Ehret Ga., 


ROOFING 


CAT Ls EIN: 
BUILDING & SHEATHING PAPERS, 


Also all kinds of Concrete Cement Work Pavements, Cellar and Stable Floors, ete. 
Broken Slag for Roadways, Concreting, Railroad Ballast, ete. . 


GET DESCRIPTIVE PAMPHLET. OFFICE, 428 MARKET ST., PHILADELPHIA. 


ABRAM cox STOVE co. a 


SAT aE One rALisy® inthe manufaoture.of (3th and Cumberland Sts., Phila., and Spring Mill, Montgomery Co., Pa. 


PHILADELPHIA. CHICAGO. ESTIMATES MADE AND SAMPLES FURNISHED ON APPLICATION, 














Do not fail to specify 
the NOVELTY and be 
sure you get it. 




















| | The BEST Roofing Tin | 














{Duplex Steam-Heater Co. 


Manufacturers under FISKE’S PATENTS, 


t 10 Barclay Street, New York. 
. 2 “=> 
co) Pe 
Bee ause every P bE RF Lies SHEET of the b : i " 


fe EI” Beor. CHEAPEST, MOST DURABLE. 


® brands of Rov fing IN IS ST AMPED. at 
m the works with the name of the brand and 

ANYBODY CAN PUT IT ON. 

EASILY HANDLED, 









is the CHEAPEST! 


} But how are you to know that you 
get the quality and brand wanted ? 












a fe ” Pxtra Heavily Coated. BH 
Old Style. The Best Ma Mi 
at 1 ” Re-di 1. Made § 
Westminster. Reine. Ma | 
Bae cae x Highest Grade of 
oe 





the thickness. Please note this. 
Seesetnalpsiacetialel 


‘AUTHMAUTAWT GUINVA, SINUDW 


‘qsVT-ool pur ensoyeyeH pozerjsny]] oy pusg 






PUT UP IN ROLLS OF 100 SQUARE FEET, 


Teavy Regular Coated. § foi uatkage heal 
Send for Latest Circular, Price List, etc. 
—_—<.—— 


MANUFACTURED BY 


M. EHRET, Jr., & CO., 


Largest Steaming Capacity 


WRITE FOR REFERENCES AND DISCOUNT. 


‘ EVERY BOX IS GUARANTEED, 







ol [lS aCe 
Pa . . yy: . 
mm Sample pieces of the Tin, also circulars and 
full information given. 


HN.& G. TAYLOR CO. 
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Established 1810. ‘77th year. , fp a ST. LOUIS, CHICAGO, | mu . 
ETE Lai saitd incl so ; @ | 423 Walnut Street. 113 North 8th Street, 50 Dearborn Street, ; | at AA 
fatty, yor YOUR ATTENTION 
g Al "| IS ESPECIALLY DIRECTED TO THE 
eam | Advertisement (on Page i of Advertising) 
Sar o. age INTERIOR DECORATIONS 
| ’ 
ais 4 | Celebrated Economy Heaters, ARTISTIC FURNITURE, 


4 : F, PE ASE FURN AGE CO., DESIGNED AND MANUFACTURED BY 
eT ERT TR ET ET GEO. W. SMITH cw co., 
3907 to 3919 Powelton Avenue, Philadelphia, Pa. 


EFAVETTE R. PLUMB, 


Successor to YERKES & PLUMB, Manufacturer of 


Hammers, Edge Tools, Sledges, Blacksmith and Railroad Tools. 


MAIN OFFICE and WORKS: 
PENN. R.R., TUCKER AND JAMES STREETS, PHILADELPHIA, PA. 


Architects, Roofers, Builders. Alderly” and “Penn” Old Method Roofing Plates 


THE TWO BEST BRANDS OF GUARANTEED ROOFING PLATES. THERE ARE NO OTHER BRANDS EQUAL TO THESE PLATES. 
ALDERLY} Made of Siemens-Martin Soft Steel, same as Old Style Plates. , 


Syracuse, N. Y., U.S. A. Ree ences Ont,, Canada. 





Next in Quality, of Standard Weight, Perfectly Square, Perfectly Assorted. 


True to Gauge. We carry in Stock, Stamped and Unstamped. 


GUARANTEED to stand any test demanded. Guaranteed to be heavier coated than any other plate, each box, 
14x20 contains 20 Ibs,, and 28x20 contains 40 lbs, Guaranteed to have all the Coating that it is possible for any plate 


é6 ” 
hold. f 
PENN” OLD METHOD Treble Coated Roofing Plate. } wii: ycing inten Hales ae Static eet aunts ta 7 Tea nak a ats Wd Ea 
apped wi iron. 
SOLE MANUFACTURERS of the ““PATTEN” METALLIC ROOFING SHINGLES. 
GCUMMEY, SPERING & CoO., Philadelphia—Liverpool. 


For Churches and Private Dwellings, ete. Be 
CTAl (| ED (j LASS wala rey 1 eine ete Ser W | | W : RKING MACH is R Y, 











ALFRED GODWIN, SPECIAL FOR CARPENTERS AND BUILDE 
1201 Market Street, Philadelphia, Pa. E. & F, GLEASON, 250 Susquehanna Avenue, = - "Philadelphia, Pa. 


Malaga Glass & Mfg. Co.,| <a “GIANT” PORTLAND CEMENT, — 
WIN (WV Ll, A\ : ec amiionitces one - 4 “TGYPT” PORTLAND CEMENT, 
High Grade American Window: Glass Non ; IMPROVED UNION” CEMENT, 
AND IMPORTERS. Ly “UNION” CEMENT. 
MALAGA ict ceaa a A N. J. 400 CHESTNUT Sac CAN RUE EYA, LESLEY 8 TRINKLE, Sales ae 216 South Third a, Une 


us FES SHAW & CEARY,. 


MANUFACTURERS & DEALERS 
Resembling Wood or Coal 


nnn sawa sneer ELEGTRIGAL APPLIANCES.) 


53 No. Seventh St., PHILADELPHIA. 
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NEW No. 10 






































=jIn ordering your Window Shadings specify 


‘“CHOUAGUEN,” 


AND TAKE NO OTHER. 
P ] See Trade Mark. 
Oe Za . Are the Best Finished, Most Uni- 











































































HENRY P. DIXON & CO., || — OpAuDED, form, and Most Durable 
Manufacturers, 2 AND)S ill Goods made. 




















1830 Chestnut St., - Phila., Pa. 2 ENQUIRE OF ANY * DEALER. 











HO. 30. | wo 


t 


With Two Supplements coasisiing of as - 
Plates in Colors and One Large Sheet of Details. APRIL, 1888. Single Copies, 25 Cents.—$2.50 a Year. 
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COPYRIGHTED, 1888, By MUNN & Co. 


New York: Published by MUNN & €0., 361 Broadway, corner Franklin Street. 
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Best in principle, workmanship, and materials. An unequaled small Motor 
adapted to all uses. When the Motor is not at work, the expense of running it 
ceases, Simple, Safe, Economical, Durable, No extra Insurance required, 


PLUMBERS’ CAS ENCINE. 


Especially adapted for pumping water in Private and Apartment Houses, 
Flats, Small Hotels, and many other places. 
Oy] 


|| 
ss || 



















































































ECONOMIC + GAS * ENGINES. 












‘ 





Im 


A FURNACE 


IN THE 


HIRE PiLACH, 


So combined with the grate as to increase 
the heat of the latter fourfold, and effect 
perfect ventilation by producing an inflow 
of warmed outdoor air and exhaustion of 
the air near the floor, 


OVER TWO HUNDRED 


different styles of design and finish 






























































































































































































































































































































































In use ten years, with all kinds of fuel; 
heating rooms adjoining, or on different 
floors. Reports from every State and Ter- 


, Yitory, and 















































































































































= i: ILLUSTRATED CATALOGUES 
= Sent on Application, 
























































= a ; =SSSSSS==—_ 
ity 250 Gallons, 50 feet high, per hour. 








Capac 


LARCER SIZES. 


No. 7. One-Half Horse, 600 Gallons, 50 feet High, per Hour. 
No. 8. One Horse, 1,500 =. ~ Ue Ce i 


CASOLINE CAS ENCINES. 


No. 15. One Man, 300 Gallons, 50 feet High, per Hour. 
No. 16. One-Half Horse, 600 << a & as 
No. 18. One Horse, - 1,500 
Four Sizes, from Motor for Sewing Machine or Dental Engine to One Horse Power. 
Our Gas Engines will work satisfactorily when attached to Gasoline Machines 
SEND FOR ILLUSTRATED CATALOCUE. 


Hconmomic Gas Hraeinme Caz 
Office and Salesroom, 34 DEY ST., NEW YORK. 





6eé ee 66 , 66 
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N OFFICE BUILDINGS, 


with U.S. Mail Chutes, (pat’d), 
and the U.S, free collection ser- 





going down stairs. Write for par- 
ticulars. The Cutler Mfg. Co., 
Rochester, N. Y., Sole Makers. 


FEED WATER HEATER 


| 

With Seamless Brass | 

Tubes and the most 

recent improvements. | 

Specially adapted | 

for utilizing the ex- 
haust steam of 


RLEVATOR 


PUMPS, 


both Passenger and 
Freight, to heat the | 
Feed Water for the 
boilers. 

We guarantee one 
square foot of heat- 
ing surface per horse 
power, 

We can give refer- 
ence from Heaters 
already in operation 
under the same con- 
ditions, giving the 
best of satisfaction. 

MANUFACTURED 


Stewart Heater 


COMPANY, 


40 & 42 Clinton Street, 
BUFFALO, N. ¥ 











‘| A 
EXHAUST INLET: EXHAUST OUTLET 


i 









































FURNITURE 


In Great Variety 


MANUFACTURED BY 


T. G. SELLEW, 
111 Fulton Street, 
NEW YORK. 




















EDWIN A. JACK 


[su 







vice, tenants mail letters without | 





SON & BRO., 50 Beekman St., New York. 


THE 


Asbestos Packing Co. 



















RCHITECTS, BUILDERS ! 
TTENTION 1S CALLED TO 


DVERTISEMENT ON PACE iii 
FRANK B.MALLORY. 





SPECIFICATIONS SHOULD INCLUDE 


Folsom’s Patent Roof Snow-Guards 
ZZ =, Sofa /S 
LEROY 










Address, 
JOHN H. HILLER, 1408 Tremont St., Boston. 


dl 


—300,000 IN USE.— 


OFFICES: 





Braided Cotton Sash Cord. 





ih 


The SAMSON’? Window Line 


does not wear out. Save the annoy- 
ance of broken cords. Samples free on 


[69 Congress St., Boston. 
7 33 John St., New York. 
J.P. TOLMAN & COo 1G High Strece Besant urers. 


SCHUMACHER & ETTLINGER, 


LITHOGRAPHERS, 


32, 34 and 36 Bleecker and 311 Mott Streets, 





NEV YorRnkXk. 


~ 


Dwelling- Warming 
=Hot-Water System. 


EL UPC EEN Gears aco. 
233 MERCER STREET, N. Y. 


—— ALS OO 


(yreenhouse Heating and Ventilating A pparatus. 


























Estimates of cost furnished 
on application. 


| SEND 3 CENTS POSTACE FOR 
ILLUSTRATED CATALOCUE. 








raherSeving | Stanley's Adjustable Chanfer Plane. 
CARPENTERS’ in OME = 


TOOLS. 


——E— 


STANLEY 


RULE & LEVEL CO. 


New Britain, Conn. 


Tae" Tne“ Woodworker's Guide” 


mailed free, on application. 

















































This Plane will do perfect chamfer or stop chamfer work. 
For eto Reeding or Moulding a ¢ er, an additional 

section is furnished (price $1.00) with six cutters, sharpened at both 

ends, including a large variety of ornamental forms. 

No. 72. Chamfer Plane, 9 inches in length, 15£ inch Cutter. . .$2 

No, 7244, Chamfer Plane, with Beading Attachm 3 
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New York as Second Class Matter. 






WL, BD ennecrpion $2.50 a Year, S$) | 2 Nee APRIL, AES Mh = 










































































THE CALDWELL HOTEL AT BIRMINGHAM, ALA.—EDOUARD SIDEL, ARCHITECT. 


|For description see page 68, ] 
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Srientitic American, Architects and Builders Ctlition. 


APRIL, 1888. 











Scientific American. 


ESTABLISHED 1845. 


A RESIDENCE OF MODERATE COST. 


One of our colored plates for the present month is 
entitled as above. It represents a comfortable and ele- 
gant dwelling. We give herewith the floor plans. The 


MUNN & CO., Editors and Proprietors, | estimated cost is $10,250. 


No. 361 BROADWAY, NEW YORK. 








0. D. MUNN. A. E. BEACH. 











1888. 


NEW YORK, APRIL, 








THE 
Scientitic American, 
ARCHITECTS AND BUILDERS EDITION. 





$2.50 a Year. Single Copies, 25 cents. 





This is a Special Edition of THE SCIENTIFIC AMERI- 
CAN, issued monthly. Each number contains about 
forty large quarto pages, forming, practically, a large 
and splendid Magazine of Architecture, richly 
adorned with elegant plates in colors and with fine en- 
gravings ; illustrating the most interesting examples of 
modern Architectural Construction and allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private 
residences, city and country, including those of very 
moderate cost as wellas the more expensive. Draw- 
ings in perspective and in color are given, together 
with full Plans, Specifications, Costs, Bills of Estimate, 
and Sheets of Details. 

No other building paper contains so many plans, 
details, and specifications regularly presented as the 
ScIENTIFIC AMERICAN. Hundreds of dwellings have 
already been erected on the various plans we have 
issued, and many others are in process of construction. 

All who contemplate building or improving homes, 
or erecting structures of any kind, have before them in 
this work an almost e7dless series of the latest and best 
examples from which to make selections, thus saving 
time and money. 

Many other subjects, including Sewerage, Piping, 
Lighting, Warming, Ventilating, Decorating, Laying 
Out of Grounds, ete., are illustrated. An extensive 
Compendium of Manufacturers’ Announcements is also 
given, in which the most reliable and approved Build- 
ing Materials, Goods, Machines, Tools, and Appliances 
are described and illustrated, with addresses of the 
makers, ete. 

The fullness, richness, cheapness, and convenience of 
this work have won for it the Largest Circulation 
of any Architectural publication in the world. 

An Increase of Trade will necessarily accrue to 
all Manufacturers and Dealers whose establishments 
are conspicuously represented in this important edition 
of THE SCIENTIFIC AMERICAN. Terms for advertising 
very moderate. A card of rates sent on application. 

Bound Volumes.—Two volumes are published 
annually. Volumes 1, 2, 3, and 4, which include all 
the numbers of this work from commencement to 
close of 1887, may now be obtained at this office or 
from Booksellers and Newsdealers. Price, bound in 
paper, $2.00 per volume. These volumes contain ail 
the colored plates, sheets of details, specifications, and 
all the other interesting matter pertaining to the work. 
They are of great permanent value. Forwarded to 
any address. 

MUNN & CO., Publishers, 
361 BRoADWAY, NEW YORK. 


For additional information concerning any of the 
plans or buildings illustrated in these pages, address 
Munn & Co., as above. 


CONCERNING AGENTS. 


Customers who pay money to subscription agents or 
brokers do so at their own risk. Care should be taken 
to deal only with known, responsible, and reliable 
parties. Wesend no papers until we receive the sub- 
scription price; and no person is authorized to repre- 
sent us, act for us, or receipt for us. 

MunNN W& Co., Publishers, 361 Broadway, New York. 
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The front, not including bay, measures 45’; the side, 
not including piazzas, 64; for size of rooms, see floor 
plans; height of cellar, 7’ ; first story, 9’ 6’; second 


“| story, 9’. 


The foundation is of stone and brick ; first story, 
clapboarded ; second story, gables; tower and roof, 
shingled. 

The house has fine, large rooms, extra large vestibule 
and entrance hall, a wide stairease, set so far back that, 
by opening the sliding doors connecting the parlor and 
sitting room, the entire front of the house may be con- 
verted into one apartment, which is a desirable feature. 
There is a comfortable and attractive veranda or bal- 
cony on three sides of the house, which, while furnish- 
ing needed shade, does not exclude the sunshine from 
the adjoining rooms. Large and well lighted chambers 
on the second floor and attic story. The numerous and 
liberal size of the closets is calculated to give satisfac- 
tion to the lady of the house. The arrangement of the 
stairs is such that, by closing the door between butler’s 
pantry and dining room and the one connecting rear 
and front hall on second floor, the front part of the 
house may be shut off entirely from the kitchen and 
attic. The principal rooms have fireplaces. 

eee ees 
A COTTAGE FOR $1,900. 


One of our colored plates for this month shows a 
neat cottage for nineteen hundred dollars. Herewith 
we give the floor plans. The house has a front of 24’ 6" 
extreme ; side 28’, not including piazza or back pantry. 

For size of rooms see floor plans. 

Height of cellar 6’ 8". First and second stories, 8’ 6”. 

Materials.—Foundation, brick. First and second 
stories, novelty siding between first and second story 
windows. Roof and gables shingled. The inside, in- 
cluding the ceilings, is sheathed with patent sheathing 
lath. This is finished with one heavy coat of plaster. 
Cost complete, $1,900. 

The parlor, dining room, and front hall open into 
each other. A stove may be placed in parlor, dining 
room, and one chamber if needed. Large pantry off 
dining room, and outside entry to kitehen. Good sized 
closet in kitchen. Inside cellar way to cellar. The 
front hall and stairs give a good appearance. The 
front stairs can also be somewhat private by hanging 
curtains. 

The stairs to attic are over main stairs. There can 
be finished in attic two good rooms. There is a conve- 
nient bath located in second story. The whole house 
is well supplied with large closets conveniently ar- 
ranged. This plan can be reasonably enlarged without 
in any way affecting the artistic appearance of the ele- 


vations. 
ooo 


THE CALDWELL HOTEL Al BIRMINGHAM, ALA. 


We give on our first page a perspective view of this 
noble structure, the design of Edouard Sidel, archi- 
tect, of the above place, and erected under his superin- 
tendence. 

The hotel, when finished, will be, without any doubt, 
one of the finest structures not alone in the State of Ala- 
bama, but of the Southern States. The thirty feet wide 
staircase, entirely fireproof; the grand staircase, the 
dining hall and parlors, are of large dimensions, sel- 
dom found in a building put up by a stock company. 
The building will easily accommodate 300 guests. It is 
provided with all the modern improvements to be 
found in the best hotels in the country. The building 
is six stories high, besides the cellar. Its construction 
is very massive, all the outside being of Philadelphia 
pressed brick, terra cotta, and iron ‘and stone. It will 
be completed by July next, and will cost, unfurnished, 
over $300,000. 

Dr. H. M. Caldwell, one of the most popular men of 
the State, and president of the Elyton Land Co., 
in Birmingham, isthe president, and Capt. Joseph F. 
Johnston the secretary and treasurer of the hotel com- 


pany. 
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Trees for Marsh and Mountain. 

The aspen, poplar (Populus tremula) is one of our 
hardiest native trees, and it is not only hardy, but 
likewise highly ornamental and eapable of repro- 
ducing itself on all classes of soil and aspects—from the 
waterlogged marsh in its native glens up to the top of 
some of our rugged hills. In bare, rocky, exposed situ- 
ations the aspen poplar does not attain a large size, 
but from its conspicuous position in such places the 


’/ smallest trees can be seen to advantage, and when 
8 | these are clothed with their pretty golden-colored foli- 


age in autumn they are highly attractive, and when 
mixed with other trees of asomber character their char- 
acter is very marked. In its native wilds the best and 
largest trees are to be found on damp, alluvial soil well 
mixed with organic matter, and I have likewise found 
trees of a useful size growing in boggy marsh ground 
that contained a considerable quantity of stagnant 








water. In order, however, to grow the tree to the best 
advantage in such places, it is better to have the 
ground drained, and although this will entail a little 
extra expense at the time of formation, yet the quicker 
growth and larger size of trees produced in this way 
will far outweigh the extra outlay. The tree may also 
be grown for profit and utility on ground of ordinary 
texture, especially such as rests upon a coo] clay sub- 
soil of a damp character, and which has proved unsuit- 
able for cultivation. On sucha soil I have grown some 
fine trees of this species which proved both useful and 
ornamental. 

When cutting this tree in the natural forest I found 
many of the trees growing upon loose shingle and dry 
sandy soil to be affected with heart rot ; and although 
the external appearance of some of the trees at first 
sight betokened a healthy interior, yet, when cut, in 
many cases the trunk was but a mere shell. Although 
I had no means of knowing the age of these trees, yet 
it is not improbable that had they been cut at an 
earlier stage of their growth, the stems would have 
been found to be less affected by this disease. The 
planter, however, had better not plant this tree on dry, 
shingly soil and bare rocky places for profit, as I have 
found young as well as old trees affected with rot in 
such positions. On the other hand, where profit is 
only a matter of secondary consideration, it may be 
planted on all classes of soil and situations in order to 
give variety and improve the beauty of the scenery. 

The timber is used for a variety of purposes, and 
when sound and of good quality commands a ready 
sale, at prices ranging from 4d. up to 8d. per cubic foot. 
I have likewise sometimes sold it at 10s. per ton. Cut- 
tings made from twigs and branches of this tree refuse 
to grow, but cuttings made from the roots and inserted 
in sandy soil root freely and make fine trees. In the ~ 
natural forest the tree reproduces itself from seed, 
which is ripe in early summer. The seeds being sur- 
rounded by a soft, cottony substance, are easily car- 
ried away by the wind. 

The goat willow (Salix caprea) is another hardy 
native tree that will grow to a useful sizein both marsh 
and mountain land, and I am astonished that it is not 
more extensively grown in such places. Although it is 
generally found inhabiting low-lying, damp ground, 
yet it is by no means confined to such, and some of the 
best trees I have ever cut of this species were growing 
on a mountain slope on loose friable soil resting upon 
limestone, and at an elevation of about 1,000 feet above 
sea level, The trees referred to here were growing in 
the natural forest, and although they were not tall, yet 
they had fine clean trunks of sufficient size to be cut 
up into planking and boarding for a variety of pur- 
poses. The wood is highly prized by quarriers and 
contractors, who use it extensively when it can be got 
for linings to carts, wagons, barrows, ete. Its chief 
recommendation is that it yields to pressure like a 
piece of cork, and is not readily injured by the chafing 
of stones and other hard material. When the trees are 
young they require a little attention in the way of 
pruning, but when once they are fully established they 
are easily kept in proper form by removing rival lead- 
ers and cutting back the strong, rambling side 
branches, in order to direct the energy of the plant as 
far as possible to the formation of wood in the main 
stem. The willow tribe is very numerous; many of 
the trees, besides being highly ornamental and useful, 
may also be grown profitably. This of itself ought to 
be a great inducement to owners of marsh ground to 
extend the culture of the willow in such places, in 
order to assist in the payment of the rent. The tree is 
so easily propagated, that the cost of its extension is 
very trifling. Any handy laborer can prepare and insert 
the cuttings in nursery lines as a preliminary step to 
having the plants put out where they are to remain. 
The cuttings may be made about a foot long, and the 
buds removed with the finger and thumb, with the 
exception of three, which should be left at the top to 
form the head of the plant. The cuttings should then 
be inserted in a piece of light soil of a sandy texture. 
The willow is so hardy that it will root in almost any 
soil, and I have occasionally planted the cuttings with 
success on damp heather moor ground without any 
preliminary preparation whatever. But although the 
willow will grow on wet, marshy ground, yet my expe- 
rience is that it will always pay to drain such ground, 
as the trees are much healthier, grow more quickly, 
and attain a larger size in a given space of time, and 
consequently give a better return. In some excep- 
tional eases where the soil was liable to be occasionally 
flooded by water, and where draining could not be 
properly carried out, I have had the ground thrown up 
into ridges some five feet or six feet broad, and a row of 
trees planted along the center of each.—J. B. Webster, 


in the Garden. 
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Interior Decorations, 
a long quarto, containing several colored plates of 
interiors, ‘‘The vestibule, a staircase hall, the draw- 
ing room, a morning room, the dining room, the bed. 
chamber,” has been issued by Messrs. M. H. Birge & 
Sons, Buffalo, It isa handsome and artistic produc- 
tion. 
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FIRST STORY PLAN. 
A DWELLING FOR $2,200.—[For description see page 74.] 
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A HOUSE COSTING $3,200,—[For description see page 73.] 
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A DWELLING FOR $2,800. A HOUSE COSTING $3,200. A $4,500 HOUSE. 


We give herewith an attractive design for a house ve Size of Structure.—Front 29 6". Side 39’, not includ-| The front measures 31’ 4", sides 42 














, hot including 





cost $2,800, sent to us by Mr. E. L. Messenger, architect, ! ing the piazzas. piazzas. For size of rooms see floor plans. Height of 
Orange, N. J. For size of rooms see floor plans. Height of cellar 7’, | cellar 7’, tirst story 9’ 6", second story 9’. 
The frame of the house is of spruce or hemlock, the | first story 9’ 6", second story 9’. Foundation stone. First and second stories clap- 
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first story covered with clapboards or siding, and the| Foundation of stone. First and second stories clap- | boarded. Gables shingled. Roof, slate. Cost, $4,500, 





A DWELLING FOR $2,800. 


second story and roof of spruce shingles. boarded, gables shingled, roof slated. Cost, without without mantels and heater. nes tal 
The floor plans of first and second stories show the | furnace and mantels, $3,200. Fireplaces ip library and elamber above. Lhe.Atus 

sizes of rooms. In the attic are two more rooms. | Special features, fireplaces in dining room and cham- | has two rooms and hail finished. Large open garret. 
The interior is finished in pine and painted. The) ber over. The attic has two finished rooms. Hall and | Cellar under whole house. 

house can be substantially and neaily built forthe sum |a large open garret back stairs ranning from kitchen to Ri Rea SH, ° 

mentioned. platform of main stairs, Cellar under whole house. AFTER eating, a person weighs more than before, 





bl, 


74 Scientific American, Architects and Builders Edition, Apnit, 1888. 





A DWELLING FOR $4,500, 
Foundation walls of stone. Underpinning common 
brick in colored mortar. Cellar under entire house, 


and seven feet six inches high. First story nine feet 


high. Second story eight feet six inches high. The ex- 
terior frame sheathed, papered, and clapboarded first 
story. Second story shingled. Roof shingled. Gables 
shingled and paneled. Prominent features—piazza, bay 


The parlor, nursery, and the two chambers above are 
The exterior to be painted 
Roof two coats of creosote stain, ete. 
Architect, W. H. Harvey, 


to have open fireplaces. 
three coats. 
Estimated cost, $4,500. 
Worcester, Mass. 
$0 
A DWELLING FOR $2,200, 
The front 20', side 42’, not including the piazzas. | scoff at the idea. The question may, however, now be 
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window, gable oriel window, and ornamental gables. 
Interior has eight finished rooms besides pantry, lava- 
tory, bathroom, and closets. The hall and staircase 
are pleasing and attractive features. By reference to 
the floor plans it will be seen that all of the rooms are 
convenient and pleasantly located. The dining room 
and kitchen to have hard wood floors. The house to 
be finished in whitewood, natural finish, throughout. 











loseé. a 
Wursery.. 
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A DWELLING FOR $4,500. 


For size of rooms see floor plans. 
First story 9', second story 8’ 6”. 

Foundation, brick. First and second stories clap- 
boarded, gables shingled, roof of slate. 
without mantels and furnace. 

An open fireplace in parlor and also in dining room. 
The attic is floored and has a large open garret. 
under whole house. 


Height of cellar, 7’. 


Cost $2,200, 


Rats and Matches, 

Fire Marshal Whitcomb, of Boston, has been recently 
experimenting with rats and matches, shut up together 
in a cage, in order to ascertain whether they were likely 
to cause fires or not. In the absence of other known 
cause frequent fires have been ascribed to their agency, 
while at the same time many underwriters affected to 
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considered as settled. The very first night that Mar- 
shal Whitcomb’s rats were left alone with the matches 
four fires were caused, and not a day passed while the 
experiment was being tried that fires were not set in 
this way. The rats were well fed, but they seemed to — 
find something in the phosphorus that they liked. It 
was noticed that’ only the phosphorus ends were 
gnawed.—Fire and Water. ; 
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A DWELLING IN NEW HAVEN, CONN. 
[For description see page 76. | 
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A CITY HOUSE OF MODERATE COST. 

By W. L. Clarke, architect, Alexandria, Va. Front 
to be of No. 1 dark red pressed brick, laid in red mor- 
tar. All sills, lintels, chimney caps, belt courses, front 
steps, steps to basement, and copings to be of brown- 
stone. 

The first floor consists of parlor with square bay, sep- 
arated by a screen of Moorish fretwork. Library, with 





screen of fretwork and stained glass windows. Stair- 
case separated from library, also by sereen. . Dining 
room with dresser, dumb waiter and stairs leading to 
kitehen in basement. 

Second floor, bed room over parlor, with circular bay, 
separated by plain plaster arch. The position of door 
leading to baleony over vestibule has been, as you will 
notice, changed. Bed room and bath room over library 
and bed room over dining room, and two bed rooms on 
third floor. 

Roof to be finished with red tile and copper. Wood 
work of first floor (with exception of dining room) and 
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windows of the same, with hard wood Venetian blinds. 
The exterior is of brick with brownstone trimmings, 
and terra cotta Portland brownstone entrance steps 
and platform. The wood portion of the exterior is 
covered, in the main, with slate and moulded wood 
work. The arrangement of the plan and exterior is 
especially convenient and attractive, and the building 
is conspicuous among the good ones in the vicinity, 
+ 2 
Wood, Plaster, and Concrete, 

The respective merits of these materials in the con- 
struction of buildings have recently been reviewed in 
their relation to the acoustics of theaters, and the 
general gist of opinion is that concrete has proved a 
success. It is obviously difficult to compare two ma- 
terials like wood and conerete, so different in their 
physical properties. But for the inflammable nature 
of wood, it must be admitted to be the most desirable 
acoustically for the lining of rooms and halls adapted 
for music. ,The Italian congress of architects, in 1880, 
laid down certain rules respecting the 
form and materials desirable for halls 
of music and theaters, one of which 
was that wood was the proper mate- 
rial to augment the energy of sound, 
and giving preference to fir; they also 
recommended that the room should be 
lined with wood, isolated as much as 
possible from the fabric of the build- 
ing ; that the soffit of the theater (ceil- 
ing) and the fronts of the boxes should 



































have their surfaces composed of thin 
planks fitted together like boxes, and 
the columns should be of wood, also 
hollow. 

These recommendations, obviously 
intended to promote resonance, are 
opposed to all our ideas of incom- 
bustibility, and, in fact, would pro- 
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hall, front bed rooms of second and third floor to be 
of cherry finish, the balance of pine, hard oiled. The| 





mote the spread of flames. 
an inflammable interior could be given than that the 


A CITY HOUSE OF MODERATE COST. 


No better prescription for 


upper sash of all frontwindows and transoms to be of | hall should be lined with wood isolated, and that the 
stained glass. Vestibule floor to be of tile, laid in| boxes should be separate boxes of wood. 


cement. The estimated cost complete is $6,500. 
————————»>+-0->@ 
A DWELLING IN NEW HAVEN, CONN. 
On page 75 we give a sketch of a_ residence for 
Prof. R H. Chittenden, of Yale Scientific School, which 
is located on the corner of Temple and Trumbull | 


Her Majesty’s Opera House, destroyed by fire in 
1867, was entirely of wood lining, forming resonant sur- 


faces, fixed to the walls at as few points as possible, so | resistance. 


as to yield to the vibrating mass of air, and this con- 
struction has more or less prevailed. 
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renders it desirable for ceilings, the covering of column 
and gallery fronts, and the patent plasters which are 
employed are easily and cheaply applied. 

Of late years the introduction of box divisions of con- 
crete slabs, as employed by Mr. Tavenor Perry at the 
Albambra, and a system of partition construction of 
angle iron and wire netting plastered, have superseded 
wood. These materials are less resonant and vibrat- 
ing, but when they are employed in halls and theaters 
of moderate dimensions, no acoustic objections have 
been discovered. Concrete is a material, above all 
others, that must take the place of wood in large halls 
and auditoriums; slabs of conerete can be made of 
sufficient resonance to aid the sound instead of absorb- 
ing or reflecting the waves, and a thin shell of it or 
of fireproof plaster is the best kind of ceiling. 

Mr. William White, F.S.A., referred, the other day 
at the Institute, to the acoustic value of fibrous plaster 
and concrete. Where the stage was made of concrete, 
it gave back a sharper sound than boarding—an ex- 
perience that was borne out by Mr. Robert Walker, 
who had used concrete in the Kensington town hall, 
and instanced the use of it at Terry’s theater. 

Similar evidence of the value of plaster has been 
given by Mr. Ralph Nevill, who states that plaster 
gives the ‘‘ clearest and most rapid resonance.” Taking, 
then, the relative advantages of each material for 
interior linings of such buildings as we have consider- 
ed, concrete has merits which cannot be disputed. 
There is a quick resonance, less full and sonorous than 
wood, but still sufficient to aid the voice when the 
conformation of the hall or auditorium is favorable, 
while it is indestructible by fire if properly made. 

For flooring purposes the adoption of a fire proof 
floor of concrete or of flat brick like that of Homan & 
Rodgers does not necessarily imply the desirability of 
a hard surface; wooden floor boarding can be used. 
One merit of wood we have omitted—namely, its 
warmth and comfortable appearance—a quality which 
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we estimate at its true value in a domestic apartment, 
but notin a public hall) Wooden linings and wains- 
coted walls will always be esteemed by the architect. 
The claims of its rivals—plaster and conerete—be- 
come strong only when we have to consider other 
qualities, such as cleanliness, durability, and fire 
Interior surfaces should be adapted to the 
purpose of the building, and if this test is invariably 
applied, fewer mistakes are likely to be made. We do 


From acoustic considerations, then, wood is pre-|not mean to say that concrete has any strong artistic 


Streets in New Haven. This house was finished last|ferable to all other materials as a wall lining, but its 
year, at a cost of $10,000 to $11,000, from designs made |inflammable nature renders it undesirable in the con- 
by C. H. Stilson, architect. The feature of the plan| struction of the auditorium of a theater. For the 
is a large square entrance hall, with finish, fireplace, | re-enforeement of sound it stands foremost: in other 
mantel, and stairway of antique oak. Tesselated | respects its presence adds materially to the risks of 


“quartered ” oak floors. Hard wood casings, doors, and 
mantels, and library and other finish throughout the 
first floor. The entrance hall, vestibule, and stairway 
have the windows of artistic stained glass and plate 
glass work, and the main part of the house has the 


fire. The employment of plaster or cement is un- 
doubtedly inferior as an acoustic surface; it has none 
of the vibrating properties of wood: the sound waves 
recoil and produce confused sounds. 

On the other hand, it has a protective value which 


|elaim in its favor—there is room for adapting it for 
internal surfaces and partitions; but as it can be built 
up én situ or used in slabs, it admits of architectural 
treatment in a manner that gives it some preference 
over stone or even wood. 

The three materials we have named will continue to 
enlist the sympathies of architects ; it is for them to 
consider the merits of each for its particular purpose, 
and to decide which is most capable of fulfilling the 
object the best.—Building News. 
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A COUNTRY HOUSE IN CONNECTICUT. 
We give from Building a sketch of a country resi- 
dence designed for an elevation. Architects, Rossiter 
& Wright, New York. The house presents a substan- 
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increase. Their roots and leaves do not thrive well, 
and the plant is soon reduced to living upon its own 
substance. We here have a phenomenon of autophagy, 
which is shown first by the yellowing and then by the 
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A COUNTRY HOUSE IN CONNECTICUT. 





the fact that they do, for these plants are admirably 
adapted to the ornamenting of apartments. The 
number of these flowers of so simple culture is quite 
large. Yet all do not succeed with the same ease. 
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tial appearance, and the design is in many respects de- | withering of the basal leaves, that is to say, those that | For certain of them, it suffices to put the bulb in con- 


sirable. 
———————$——————————-t- 9 


BULBOUS PLANTS FOR APARTMENTS, 
Whoever occupies himself with plants likes to see 
them grow and prosper before his eyes. Yet every one 
knows that it is often difficult to cultivate flowers in 
our dwellings, close to us, and usually it is necessary 
to limit one’s ambition to seeing them preserved in the 
room and to prolonging their existence in the surround- 


-ingsin which one is placed. The reason is that the 


majority of the elements necessary for their develop- 
ment are totally wanting, and that other agents, on 
the contrary, act upon them unfavorably. What they 
especially need is light, and what injures them most is 
the dryness of the air and the action of the dust. 

There are, however, certain plants that will grow 
and thrive in rooms, and these have the inappreciable 
advantage of allowing us to witness their development; 
and they afford us the pleasure of following step by 
‘step the progress that is made each day. 

It may be of interest to know to what cause this 
peculiar manner of behaving is due. The ordinary 
plants that we have in our rooms do not find in their 
surroundings the elements necessary for the formation 
of the materials that must make provision for their 
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Fig. 1—HYACINTHS 





are the oldest. 
Mr. Deherain has shown that most plants, at the 
time of the maturing of their seeds, utilize the useful 








Fig. 3—HYACINTHS IN PORCELAIN BASKET, 


principles stored up in their organs by a phenomenon 
of migration. He has shown that in wheat, for example, 
the leaves gradually become exhausted of the useful 
elements that they contain in order to concur in the 
formation of the seed. What occurs in the plant that 
has reached a normal state at the end of its develop- 
ment operates in every vegetable which, placed in un- 
favorable surroundings, can no longer manufacture in 
sufficient quantity the materials necessary for its in- 
crease. It therefore draws upon the provision made by 
the old leaves, which soon become yellow and drop 
off. But such provision is not sufficient to permit the 
plant to grow indefinitely, and the latter is soon ex- 
hausted and dies. 

Bulbous plants have the advantage over all others of 
containing a supply of food in the bulb that permits 
them to provide for the development of leaves. This 


is not a simple hypothesis; experiment on the one) 


hand and direct observation on the other decide in 
favor of this view. In fact, if we preserve the bulbs 
that have been cultivated in a room, and plant them 
in a garden the next year, it will be found, not without 
surprise perhaps, that they will produce scarcely any 
leaves, and that, at all events, no flowers will be ob- 
tained. The reason of this is that the plant, at the time 
it was cultivated ina room, became exhausted of all 
the useful elements contained in its bulb, and that the 
leaves and roots have not been able to fomn a new 
supply of food again. 

Whatever be the cause that allows bulbous plants to 
develop easily in our dwellings, it is interesting to know 








tact with water to see it soon produce roots that will 

rapidly elongate and live in the liquid element. For 

this sort of culture, special vases have been devised 

that are provided at the top with a wide mouth in* 
which the bulb may be placed (Fig. 1). 

Of all bulbous plants, the hyacinth—that charming 
plant with racemes of bells of all shades, so elegant 
and with so penetrating a perfume—is the one best 
adapted to this sort of culture. The production of 
its bulb in Holland, where it is specially cultivated, 
has given rise to a very large business. All varieties 
of it, however, are not equally adapted to culture in 
vases. Those with simple flowers and strong roots 
give the best results. The varieties with double 
flowers have the disadvantage that they often expand 
imperfectly. 

Now is the time of the year when the culture sue- 
ceeds best. It is well to select large and healthy bulbs, 
and to so place them in the vase previously filled with 
water that the latter shall touch their lower part. 
These vases may, for atime, be placed inacloset. It 
is important that the place in which they are put shall 
be only middlingly warm, for too great a heat would 
make the leaves develop before the roots, and the flow- 
ers would be stunted. As soon as the roots are numer- 



































Fig. 2POTTED CROCUSES, 
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ous and the leaves begin to appear, the moment has 
arrived for placing the plants in the light. Ona table 
near a window isthe place best suited to them, although 
they are capable of growing far away from the direct 
light. In most eases, it is well to support the racemes 
of flowers with a prop in order to prevent them 
from lopping over. 

This prop should be a slender stick, which, 
sharp at one end, may be stuck into the bulb 
and be tied to the raceme, the number of flow- 
ers in which often renders it so heavy that it 
cannot preserve its rigidity. Then we shall 
soon see the flowers opening one by one, and 
the elegant raceme of bells will send its pene- 
trating perfume throughout the entire room, 
and we shall enjoy them for a long time. 

Sometimes, by way of amusement, the hya- 
einth is made to flower abnormally. Two bulbs 
are placed in a glass vase having a large aper- 
ture at each extremity. One of the bulbs is 
placed in the bottom, upside down, the vase is 
filled with earth, and the second bulb is placed 
in the top, right side up. This vase is set upon 
another one filled with water. In a short time 
the two bulbs will develop, one growing nor- 
mally, and the other throwing its leaves and 
flowers down into the vase filled with water 
(Fig. 1). 

The culture of bulbous plants in apartments 
allows of very varied combinations Very good 
success is obtained by planting the bulbs in 
earth simply. For some years past, quite an 
extensive series of models of earthen vases, es- 
pecially adapted for this culture, have been 
sold in Parisian stores. One of those best 
adapted to the happiest combinations is shown 
in Fig. 2. It consists of a spherical earthen 
vessel containing numerous apertures in its 
sides. In front of each of these holes is placed 
a flowering bulb, and the vessel is then filled 
with earth, or with chopped-up moss rammed 
down so that the bulbs may be regularly sup- 
ported. The operation is finished by planting 


in the upper part of the vase several bulbs that will | 


furnish an abundant growth of leaves and flowers. 
In parlor cultures, these earthen vessels are ad vantage- 


ranged. The floors and walls are tiledin the curious 
Moorish tiles, and the hall is completely tiled, walls, 
sides of stairs, ete., making apeculiarly rich effect. The 
grille is taken from a window looking out into the su- 
perb garden, and facing groves of palm, orange, and 
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A SPANISH GRILLE. 


lemon trees. This is reproduced from a sketch by 
| Charles A. Rich, architect, of New York City. 


‘rench Farm House.—Taken from an old place mid- 


ously replaced by Chinese or Japanese faiences, or by | way between Dieppe and Paris, and shows the beautiful 
vessels of colored porcelain (Fig. 3). In thiscombination, | arrangement of interior courtyard. The window spaces 


chopped moss should always be used instead of earth, 
which would soil the vessel and might even injure it. 
In this way, we may ob- 
tain the most charming 
effects, and, at slight 
expense, provide for a 
continuous succession of 
fiowers during the long 
winter months, and pre- 
cisely at the moment in 
which, deprived of the 
sight of all vegetation, 
we best appreciate the 
pleasure of having a few 
beautiful fresh flowers 
about us. 

Hyacinths, however, 
are not the only bulk- 
ous plants that can be 
eultivated in apart- *i2x 
ments. They are the Es 
ones that succeed best 
in vases, but narcis- 
suses, jonquils, and am- 
aryllises may be culti- 
vated in the same way. All bulbous plants flower well 
in chopped moss, and the crocus and tulip, likewise, 
can therefore be employed for this purpose. On com- 
bining these different plants, we may obtain excellent 


effects and a continuous succession of flowers for the. 


entire extent of the inclement season.—La Nature. 
SN 

DRAWINGS FROM THE ARCHITECTURAL LEAGUE. 

We give a page of drawings representing some of the 
exhibits of the late 
display of the Archi- 
tectural League of 
New York. 

The row of New 
York houses gives an 
idea of the growing 
tendency to return 
to the old colonial 
style of dwellings. 

The Spanish grille 
is from a famous 
Spanish house, called 
the House of Pilate, 
in Seville. The 
house was designed 
in the style of the 
Alhambra, and the 





are few, it will be noticed, on the court, but abundant 
on the outer side. There are many examples of this 





A FRENCH FARM HOUSE. 


planning in France, another noted one being the 
Chateau d’Anjou, at Dieppe, built in flint stones 
laid like mosaic. They are both examples showing 
the beauty of simplicity of design. This, also, was 
sketched by Charles A. Rich. 





Color in Greek Temples, 


The discovery of Greek temples colored on the exte- 
rior is doubtless a very remarkable fact in archeology, 





feature of it is the 





large patio off which 














for if any monuments seemed to reject the application 
of colors to their external decoration, it was assuredly 
those of the Greeks. At this day it is impossible not 
to admit that it was among these people that the 


| alliance of colors with architecture was made, not in 


the;declining epoch, but at a period when monu- 
ments were erected in the best style; in fact, 
the ruins of colored temples discovered by the 
excavations made in Greece, Italy, and Sicily, 
in places where many Greek colonies prospered, 
have this characteristic in a remarkable degree. 
If we seek the cause which determined the 
Greek architect to seize upon one of the most 
powerful means that the painter has of ad- 
dressing the eye, we shall find it especially, I 
think, in a taste for colors rather than in the 
intention of rendering the various parts of an 
edifice more distinct from each other, and of 
substituting painted ornaments; indeed, the 
communication of the Greeks with the Ezyp- 
tians may have induced them to imitate the 
latter in this application of colors to orna- 
ments. In the colored drawings of Greek mon- 
uments which I have been able to procure, I 
have remarked not only the number of colors 
employed in these monuments—white, black, 
red, yellow, green, and blue—but also the use 
which has been made of them under the rela- 
tion of variety and purity of tint, of distinet 
view of the parts, and of the harmony of the 
whole. For instance, the principal lines, as the 
fillets of the architrave and of the cornice, are 
red; the mutules blue and their gutte# white ; 
the triglyphs blue, the cbannels black, and 
their gutte white; and the more extended 
parts of the frieze and the cornice, as well as 
the architrave, are of light yellow. We see that 
red, a brilliant color, indicated the greater part 
of principal lines; that blue, associated with 
black, in the triglyphs and their channels, 
formed an harmonious and distinct union of 
the neighboring parts; also that the dominant 
color, light yellow, produced a much better 
effect than it wouldif the most intense or the most 
somber colors had predominated.—Z. Chevreul. 
—_—__——@0+0> oe __—_——— 
Fever from Sewer Gas. 

An epidemic of typhoid fever has been prevailing at 
the Michigan State prison at Jackson. A committee 
from the State board of health was invited to make an 
investigation of the 
causes of the epidemic. 
The water supply and 


ruled out as possible 
vehicles by negative evi- 
dence. It was then 
thought that the defec- 
tive condition of the 
sewers, combined with 
the insufficient suppy of 
fresh air, was the most 
probable cause of the 
epidemic. The cases 
nearly all were from a 
distinct portion of the 
prison, and investiga- 
tion proved that the soil 
pipe running from the 
hospital and the house 
drain into which it en- 
tered were defective. 
Professor Vaughan took 
to his laboratory a sample of the air from within the 
soil pipe, and has found within it the specifie germ of 
typhoid fever. This fact explains the epidemic. The 
first case may have been introduced into the prison in 
anew prisoner, but once the germs of the disease were 
introduced into the soil pipe with the undisinfected 
fecal discharges of the patient, the infected soil pipe 
and sewer spread it freely throughout the prison. 
The committee from the State board of health recom: 
mended that before 
there is any digging 
into the sewers or 
drains, there should 
be thorough disinfee- 
tion by pouring into 
the drainage system 
half a barrel of solu- 
tion of bichloride of 
mercury, one part of 
chloride to four hun- 
dred of water; that, 
after such disinfee- 
‘tion, the soil pipe 
leading from the 
hospital be taken up 
and _ reconstructed 
under the direction 
of a competent sani- 
tary engineer.—San- 


the rooms are ar- A ROW OF NEW “HOUSES, NEW YORK—J. H. DUNCAN, ARCHITECT. | itary News, 


milk supply were first 
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New Use for Dynamite. 

According to the Revwe du Genie Militaire, Capt. 
Bonnaford, in the new fortified enceinte now construct- 
ing at Lyons, is having recourse to dynamite for instan- 
taneously drying up infiltrations of water in the earth 
in which it is desired to establish foundations. A hole 
ten or twelve feet deep and one and a half inches in dia- 


meter is first made in the inundated earth, and a string | 


of dynamite cartridges is afterward let down into it and 
exploded. The water is at once forced back far from 
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wood, mahogany, oak, maple, and hickory, about 3 
times ; locust, black walnut, cherry, and white oak, | 
about 814 times; Georgia pine, Ohio pine, and white- 
wood, about 4 times; chestnut, 5 times; spruce and 
white pine, 8 times ; and hemldéck,,9 times. Their resist- 
ance to side pressure is in proportion to the solidity of | 
the material, or inversely in proportion to the size of 


A SEASIDE RESIDENCE. 

This house was erected some short time since at Long 
Branch, N.J., from the designs of Architect W. H. 
Beers, of New York City. The plans were drawn up 
with the view of providing commodious rooms to suit 
the special requirements of the owner. The elevation 
_of the dwelling possesses several novel features, and 





the pores of the wood.—R. @. Hatfield. 





If any of our readers have made an invention for 
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vation made by the dynamite, “J 

and does not begin to leak in 

again until at least half an Tan 
hour has elapsed. This gives J 
the workmen plenty of time 

to clean out the cavity and Store RM 
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] 
| 
| 


pour in a quick-setting ce- 
ment. When water reappears 
it can no longer injure the 
foundation. In this way, it 
has been found possible, in a 
day of ten hours, to form 68 
feet of foundation, through 
cemented wells about six and 
a balf feet in depth, spaced 
nineteen feet from center to 
center. 
———_0-o ¢ —___ 
Wall Plates, 


Care should be taken that 
the surfaces of contact of the 
wall and the beam are of suffi- 
cient area to be unyielding. 
Usually the wall composed of 
brick or stone is so firm that 
there need be no apprehen- 
sion of its failure, and yet it 
is well to know that it is safe. 
It should, therefore, be care- 
fully considered, to see that 
the given surface is sufficient- 
ly large for the given material 
to carry safely the weight pro- 
posed to be distributed over 
it. In calculations for heavy 
roof trusses this precaution is 
particularly necessary. The 
upper surface of the joint or 
under side of the bean re- 
quires special attention ‘his 
is usually of timber, and par- 
allel with the fibers of the 
material, The pressure upon 
the surface tends to compress 
these fibers more compactly 
together, by closing the cells or pores which occur 
between the fibers. When pressed in this way tim- 
ber is much more easily crushed, as may readily be 
supposed, than when the pressure is applied at the 
ends of the fibers in a line parallel with their direction. 
The resistance to side pressure approaches the resist- 
ance to end pressure in proportion to the hardness of 
the material. By experiments made by the author 
some years since to test the resistance, it appears that 
the hardest woods, such as lignumvite and live oak, 
will resist 14¢ times the pressure endwise that they will 
sidewise ; ash, 134 times; St. Domingo, twice; bay- 
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| has a picturesque appearance well according with its 
location. 
The foundations, walls, and chimneys of the building 


are carried up in hard brick, 
set in lime and cement mor- 
tar. The frame of the build- 
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which they have thoughts of taking a patent, they are 
invited to communicate with Messrs. Munn & Co., the 
publishers of this paper, who for a period of forty-three 
years have conducted a most successful bureau in this 
line, A pamphlet of instructions will be sent free, con- 
taining full directions how to obtain a patent, costs, 
ete. In very many cases, owing to their long experi- 
ence, they can tell at once whether a patent probably 
ean be obtained; and advice of this kind they are 
always happy to furnish free of charge. Address 
Munn & OCo., SCIENTIFIC AMERICAN office, New 
York. , 






166" x2579 


ing is well put together, being 
braced at angles with posts 
mortised into sills, girts well 
framed into posts, and beams 
notched on to sills and girts. 
The sills and posts are 4"<8", 
girts and plates 4" 6", braces 
44", and floor beams 2”<9" 
on 16” centers. The roof is 
constructed of rafters 2’ 7" 
(20 centers), collars 2”X<7”", 
hip and valley rafters 3X7’, 
and ridges 2x9". In the pi- 
azza the sills are 4" x6", plates 
3x4", floor joists 3’ <6", raft- 
ers 3X6", purlins 3” 4’, and 
the posts 6” square. The 
floors are bridged in two tiers. 
and the headers and trim- 
mings are 4’ x9". 

On the exterior of the build- 
| ing the whole frame is cov- 
ered with square-edged hem- 
lock sheathing laid with close 
joints, and upon this is placed 
resin-sized sheathing paper, 
covered with 16" sawed pine 
octagonal shingles, laid some 
516" to the weather. The roof 
is shingled and finished with 
eresting made out of 41%” 
stuff, as shown on the draw- 
ings. For the hips, valleys, 
gutters, dormers, ete., the best 
I. C. echareoal tin is employed, 
painted three coats. Four 
inch leaders are provided, 
with the necessary curves, 
bends, ete., to conduct the 
water away. 

In the interior the floors are 
of white pine, tongued and 
grooved, with9' moulded base 
around. The front entrance door is 144" thick, glazed 
in ornamental panels formed out of sash bars. All 
other room doors are 1144" four panel flush moulded. 
and those of cupboards 144". Mortise locks are pro- 
vided to all outside room doors, and rim locks to 
closets. 

All walls, partitions, and ceilings are lathed and 
plastered in two coat work. The first and second stories 
of the house are painted with three coats, and finished 
in two tints. The newels, balusters, and rails of main 
staircase in two coats of hard oil finish. On the out- 
side the work is painted in three coats in well selected 
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tints. The cost of the house 
was four thousand five hun- 
dred dollars. 
eee — — 
ECONOMICAL HOMES, 
We give engravings of the 
houses of the workingmen of 
Mr. Krupp, colony of the 
‘Three Linden Trees,” Essen, 
Rhenish Prussia. The houses 
he builds for workingmen are | 
said by Mr. C. D. Wright, : * 
i \ 


S i 


who wrote a special report on 
the subject for the census 
bureau, to be among the most 
substantial in Europe. The 
houses compare well with the 


men employed in the cele- |. -{>2 } 


brated steel works. Herr |} 
Krupp, by his system of em- H 
ployment, has the selection ; 
of the best mechanics in 
Europe. This system com- { 
prehends all the advantages | 
to be found in model indus- | 
trial establishments, includ- } 
ing excellent tenements and _ | 
gardens at low rents. All the 
houses in the ‘‘ colonies” just 
outside the town are owned 
by Herr Krupp; in fact, he 
believes that he receives bet- 
ter results by owning every- 
thing, and by being able 
thereby to control the sani- 
tary surroundings of the 
dwellings of his people. These 
colonies, each having its 
name, are laid out with parks, 
schools, churches, supply 
stores, ete. 

The housing of single men 
at Essen is on the barrack 
plan, and is far below the 
American corporation boarding house 
style of housing our single operatives. 
But the inspectors prevent the men 
from crowding themselves in tene- 
ments. They expel workingmen who 
live in too small tenements. 

The houses for families are quite 
good. On this page are engravings of 
a couple of types of the class. The 
price of a group of four houses such 
as is shown is $4185. The price for 
one house, including the land, is 
$1,046 25. The annual rent of two 
rooms, with a cellar, varies from $20.93 
to $25.11 in a house with two stories. 
The rent of a house in this group is 
from $37.20 to $41.85 a year. The re- 
fuse matter is taken by the peasants 
of the surrounding country, who use 
it as compost. The roof is covered 
with tiles. The exterior walls are of 
rubble stone or ashlar; the interior 
partitions are of wood. The window 
sills and stairways are of stone. 

In 1876 Herr Krupp, to accommo- 
date his workmen, constructed 3,277 
tenements, which are occupied by 
16,700 persons. On account of the 
rapid development of his works he has 
been obliged to build houses with sto- 
ries. They are obliged to give every 
family a separate entrance. 

The engravings also show a group 
of two houses arranged for four fami- 
lies. In this group the annual rent of 
a tenement composed of four,rooms is 
$41.85. The employes of Herr Krupp 
pay their rent once in three months. 
The rent of the workingmen is regu- 
lated by reserves made from their pay, 
which is carried into effect every fifteen 
days. The rent of widows is paid by 
the benefit societies.—Vin. and Sci. 
Press. 
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—————__+--e-_______ 
The Underpinning of the Great 
Varmouth Town Hall, 

In 1882 a new block of municipal 
offices and law courts was built at 
Great Yarmouth, partly upon but on 
three sides overlapping the site of the 
then demolished town hall of 1716. The 
new structure measured 132 ft. by 108 
ft. by 50 ft. high to the parapet, with 
a clock tower 110 ft. high, the whole 
weighing about 5,000 tons, costing 
£30,000. Its architecture was modern 
Queen Anne, with mullioned windows, 
square headed below and circular at 
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top. Its eonstruction of red 

brick above string course, 

and red St. Bees stone facing 
my at base, moulded plinth, brick 
} parapet with ornamental 
stone cornice and fascia 
carved in relief. 
} The subsoil consisted of the 
gravel bank which the ocean 


ROK deposited a thousand and 


more years ago, 16 ft. to 18 ft. 
of ooze, subsequently contri- 
buted by the three rivers and 
by riverside vegetation, sur- 
mounted by about 5 ft. of 
made ground, into which the 
trenches were cut for the con- 
crete foundations of the new 
building. The river Yare and 
its wooden quay head were 
70 ft. distant. The structure, 
which six years ago had its 
birth on such a site, gave early 
indications of unequal sub- 
sidence. This continued more 
particularly in wet seasons 
and at low tides, until in the 
year 1886 it apparently ap- 
proached the limit of safety, 
and steps were taken to un- 
derpin that portion which 
had settled most, by the in- 
sertion of concrete blocks be- 
neath the foundation. 

The impracticability of re- 
moving the water from any 
trenches made for this pur- 
pose, without at the same 
time jeopardizing the build- 
ing, led to this attempt being 
abandoned, as also was the 
proposal to widen the founda- 
tions by the insertion of 
wroughtiron needles through 
the brickwork, and supporting them 
near the ground on the previously 
made, but not used, concrete blocks. 

By November the west front of the 
building had sunk over a foot at its 
ends, and 8 in. at its center, and there 
were some ugly fissures in it, as well 
as in the north wall, accelerated by 
pumping away the water to insert the 
concrete blocks as before mentioned. 
The walls and tower had not only set- 
tled, but were leanine toward the 
river. The town council, therefore, 
resolved to demolish the western por- 
tion of the block, with the view of its 
being re-erected on more stable founda- 
tions. The cost of pulling down and 
rebuilding would have exceeded dou- 
ble present sum, as some obstructions 
would have been met with, and, of 
course, necessarily included rents for 
new offices, removal of furniture and 
fittings, commission, and contingen- 
cies. The work was to occupy about 
three years. 

A scheme was then submitted to the 
town council by Mr. Duckham, of the 
Millwall Docks, engineer, in conjune- 
tion with Mr. Jas. E. Teasdel, engineer 
and surveyor, of Great Yarmouth, for 
preventing the further subsidence of 
the crippled portion of the block, and 
lifting the portions which had settled 
most to the level of that which had 
settled least. The proposal also in- 
cluded the straightening of the bulged 
walls. The prominent features of this 
scheme were : 

First. Cast iron serew cylinders 
(those as adopted varied from 2 ft. 6 in. 
to 3 ft. diameter) placed at intervals of 
about 9 ft. inside and outside the main 
walls, aud screwed down into the bal- 
last, then filled with cement concrete. 

Secondly. Double lines of wrought 
iron girders, T T, on top of the eylin- 
ders parallel with the walls. 

Thirdly. Wrought iron needles 14 ft. 
to 16 ft. long, mostly 16 in. by 6 in., T, 
with a top table 12 in. wide, and aver- 
aging 8 ft. long, equal to width of the 
concrete under brick footings, passed 
through under this conerete founda- 
tion at intervals of about 3 ft. 6in., and 
suspended at each end by two 2 in. 
bolts from the before mentioned T T 
girders—the insertion of these needles 
and the tightening of the bolts trans- 
ferring the weight of the building 
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from the unstable ground on to the screw piles. 
tower, weighing 700 tons, and having a base 20 ft. 
square, to be somewhat differently treated. Five 
special cylinders of 4 ft. 6 in. and 5 ft. diameter were 
proposed for this, to be placed as the adjacent walls 
permitted. The eastern and western walls of the 
tower, 7. ¢., those without openings on the ground 
floor, to be each sandwiched between a pair of massive 
lattice girders below the floor level. Needles of T L 
section to be inserted through the walls and through 
the girders, and bolted up to the upper member by 
four 2 in. bolts at each end. 

This proposal of Messrs. Duckham & Teasdel was 
adopted, after severe criticism and opposition, and a 
contract for the chief portion of the work was entered 
into by the town council with Mr. Thos. Gibson, of 
Westminster Chambers. 

The first cylinder was pitched at the end of May 
last, and the work was completed in November. The 
whole western portion of the block and tower are sup- 
ported on a sort of gridiron of wrought iron joists, 
suspended from the girders which rest on the pile tops. 
The suspending bolts have nuts at each end, and 12 in. 
of thread. By asystematic and gradual screwing up of 
some more than others, the low parts of the block have 
been lifted to the higher level, the unsightly curves 
have been taken out of the building, and the tower 
set upright by raising its lower side. 

The ground has been cleared to a depth of 2 ft. 
under the old concrete, and the trenches have been 
filled in with cement concrete, forming one mass, in- 
casing the pile tops, girders, and bolts, thus forming a 
new foundation 7 ft. wider than the former one, irre- 
spective of the support given by the immovable screw 
piles. The tower girders have been similarly con- 
ereted. The replacing of the floors, making good the 
damaged masonry, and refitting in general are now 
being proceeded with. The damaged places in walls 
are being cut out through the entire thickness, the 
wall and windows adjoining the tower being rebuilt all 
in Portland cement. 

The subsidence in walls of main hall and tower dur- 
ing these operations was considerably less than antici- 
pated, being only nominal, and this was rectified by 
the lifting process. What settlement did occur during 
the progress of the works was chiefly due to the flood- 
mg of the trenches by a high tide rising through 





drains in July last. This was at once stopped by in- 
sertion of the cross girder needles. 

Though the town council did not agree to straighten 
the west wall, the bulge in it has been considerably 
improved by the lifting operations. The tie rods in 
the roof and upper floor, which were slackened there- 
by, have had to be screwed up to take their proper 
strain. The main roof shows no defect. nor do the in- 
ternal walls and plastering reveal any signs of fracture 
to have been occasioned by these operations. This 
Was in a great measure due to the shoring and cradling 


The | 


placement when underpinning was being carried out, 
and more particularly so in the lifting. 





rate of settlement of the building by consolidating the 
adjacent ground. The western portion of the building 
and tower are now sustained by a better foundation 


TOWN HALL OR CHURCH. 
We give herewith, from the Building News, a view of 


The effect of screwing down the piles reduced the | new buildings at Launceston, erected for the purposes of 


a town hall, but which with very slight modifications 
might be adapted forchureh purposes. The main hall 
has seats for 800 persons. The roof is of the hammer- 


than any other structure in the neighborhood, being | beam construction, and the acoustic properties of the’ 


in reality upon what was in point of fact the old|room are excellent. 
Yarmouth sea beach, composed of sand and coarse | 


shingle. 
Mr. Teasdel, who at the first onset, from his know- 








PLAN OF TOWN HALL OR CHURCH. 


ledge of the locality, had intimated that the new hall 
would be insufficiently supported, had also, when set- 
tlements first occurred, advocated the underpinning in 
a similar manner as now Carried out. 

The work was earried on from 6 A. M. to 8P. M., 
sometimes later, and, considering the obstacles met 
with, no time has been lost. The whole was ready 
for reoccupation in March, 1888. The time thus oceu- 
pied was ten months, against three years. Moreover, 
the inconvenience of moving officials and courts to 
new quarters has been avoided. With the exception 
of the accountant and harbor master, the municipal 
business, including that of the quarter sessions, magis- 
trates, town clerk, surveyor, etc., has been continued 
without interruption in the eastern portion of the 
building. 


























TOWN HALL OR CHURCH. 


It is worthy of note that the, total cost of the work 
and its contingencies will be well within the estimate, 
£8.250.—The Architect. 

OHO 

Fut plans, specifications, and details. ready for the 
builder, of any of the houses illustrated in this pub- 
lication, may be had on moderate terms at this office. 


‘Special plans and specifications for the erection of 


/ buildings of all grades are also supplied by us. Munn 
& Co., architects, 361 Broadway, New York. 
Plans for the alteration and enlargement or improve- 


used to walls and openings so as to prevent any dis-' ment of buildings are also supplied. 


{ 


~ 





The buildings are of stone. Ar- 


chitects, Messrs. Hind, Ogers & Peter. 
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A Relie of Old London. 

By the demolition of the house No. 21 Austinfriars, 
which is about to take place, a very interesting relic 
of Old London will shortly pass away. This house is 
the last of the old mercantile residences of the City of 
London, and is one of the few links which connect the 
London of to-day with that of the merchant princes. 
It stands on what was formerly part of the garden of 
the priory of the St. Augustine monks. The priory was 
confiscated by Henry VIII. and presented to the Earl 
of Winchester and others; but the garden remained 
unaltered, and it -was probably not until some time be- 
tween the years 1660 and 1670 that the house in ques- 
tion was erected. The house, which has been preservy- 
ed as it was at that time practically intact, is to be seen 
on the map of London which was prepared by four 
commissioners appointed to make a survey of the City 
after the great fire. It is a large and substantial build- 
ing, lined throughout with solid wainscoting; its 
apartments are roomy and convenient; and its stair- 


‘eases are broad and carved with curious antique de- 


signs. 

The garden and all the original offices have been 
preserved, and the counting house, the yard, the 
coach house and stables, the bake house, even the old 
well and pump, remain as they were at the time when 
the house was built. The present owner is Mr. John 
Fleming (of the firm of Robinson, Fleming & Co.),, 
whose title to the premises, dating from before the’ 
year 1690, isderived froma Mr. Hermann Olmius, a Dutch 
merchant who resided and died in the house. The de- 
scendants of this latter gentleman leased it to a Mr. 
Minet, whose name appears in the London directory 
of 1788, and who wasa merchant and banker. It was 
believed that Mr. Minet had extensive dealings with 
the Continent, and he is reported_to have been the con- 
fidential banker of NapoleonI. There is a special 




















strong room in the basement of the house, which from 
its character is supposed to have been used for the 
purpose of concealing secret valuables. The next 
tenants of the house were the important mercantile 
firm of Thomas, Son & Lefevre ; and for the last thir- 
ty or forty years it has been in the oceupation of the 
present owner. The house has been s0 earefully pre- 
served that it retains all its original old fashioned fea- 
tures. which, together with the fact that it is the last 
house of its kind in London, invests it with an interest 
to which the more modern buildings surrounding it 
cannot lay claim. 
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Sawdust and Shavings. 

Of all mill offal, sawdust and shavings are consider- 
ed nearly valueless in localities remote from populous 
centers. The common impression is, even in a city 
like Chicago, that the detritus left by the saw and 
planing machine is almost worthless. But such a 
notion is very erroneous. Shavings and sawdust are 
commodities as marketable in Chicago as wheat or 
coal. In fact, at the present time, they are remarkably 
quick-selling kinds of property. There is not enough 
of either dust or shavings to meet the demand. Deal- 
ers are actively engaged in drumming among the 
mills for enough to supply their customers. This 
renders the market speculative, and gives the dealers 
a chance to realize profits on sales. The scarcity of 
dust and shavings is so pronounced that the mill men 
have become fully aware of it, and are now putting up 
prices on the dealers and consumers. Sawdust has be 
come so precious that it suggests that other kind of 
dust of great value with which creditors are required 
to ‘‘ecome down.” And there are different kinds and 
grades of sawdust, as well as of other products. The 
softer the wood out of which dust is made, the less 
valuable is the dust. For instance, in the summer, 
when the mills are all running, pine dust can be had 
in any quantity at $1.50 a load; in the winter prices 
stiffen, and go up to $3 a 
load. Hardwood dust, even 
if made of the meanest 
kind of timber, always 
commands high prices, 
ranging from $5 to $7 a 
load; ordinarily, though, 
it has been sold in Chicago 
as high as $10. A load of 
hard wood sawdust is about 
two cords. So it will be 
seen that the purchaser 
gets a large quantity for 
$5 or $7, as the case may 
be. This suggests that 
hardwood dust at $2.50 a 
cord would not be very 
expensive fuel. If Smith’s 
compressor could be 
brought into requisition, 
and the dust hammered 
into blocks, it would make 
excellent and economical 
fuel. Hardwood dust is 
used for smoking hams, 
because it emits a sweet 
smoke, and does not flare 
up into a blaze like wood, 
and is used in large quan- 
tity by the packers. In 
talking about hardwood 
sawdust, one mill operator 
on Twenty-secend street, 
Chicago, was set to think- 
ing by the suggestion that 
it would almost pay to 
work all cull hardwoods, 
of the cheaper kinds, into 
sawdust. He said the sug- 
gestion was worth consid- 
ering, and he did not know 
but he would try the 
scheme. 

The shavings from plan- 
ing mills are Jargely sold 
to the lime makers. The 
Chicago Lime Company, 
whose kilns are at the big 
quarry, near Indiana street 
and Western avenue, con- 
tracts for the shavings of 
several planing mills. They 
are used for burning lime, 
being much preferred to 
cordwood. Shavings are 
also extensively used for 
stable bedding, as are lurge 
quantities of sawdust. 
Dust is the favorite carpet for liquor and beer saloons. 
It is a ready absorbent of filth, deadens the sound 
of treading feet, and softens the fall of the man who 
has let his thirst run away with his judgment. But 
sawdust on the floor of a saloon indicates a low rank : 
the swell liquor house floor is sanded, in consonance with 
the amount of ‘‘sand ” that is necessary to pay for high 
priced drinks. When a man steps on the sawdust of a 
saloon, he may know that he can get a whisky fora 
dime ; if his foot grates on the sand, he may conclude 
that his snifter will cost him 15 cents. Thus even the 
dust under one’s feet in a rum shop indicates rank and 
degree. 

Immense quantities of sawdust are used in ice houses, 
fish markets, and in every industry where it is necessary 
to use ice. For some reason not explainable, there is 
a scarcity of sawdust for ice house purposes this winter, 
A lumber commission house, in December, received an 
inquiry for a car load of sawdust from a man in Wis- 





COUNTRY RESIDENCE OF 


consin. He evidently thought that.a Chicago iumber 
dealer could furnish anything made of wood, even to 
the chewings of the saw. A box maker of Chicago re- 
cently received an order from Peoria for several car 
loads of dust, thinking that it could be furnished im- 
mediately. But the box maker was unable to meet 
the demand 

The shaving trade is largely controlled by regular 
dealers, of whom there are half a dozen or more in 
Chieago. They contract for shavings at the usual rates 
of $1 and $1.25 a load, and peddle them out for kind- 
ling, ete. Some of the planing mill owners burn their 


shavings under their boilers in place of other fuel; but 
the shaving dealers consider this a great waste of valu- 
One dealer exchanges soft coal for 


able material. 
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shavings; that is, he furnishes coal for generating 
steam in a willif he can be allowed to cart away the 
shavings that would otherwise be burned. 

The planing mill and box factory owners derive a 
considerable revenue from the sale of shavings and dust. 
One receives $1,200 a year; another, $2,500; a third, 
$1,700. A single box factory disposes of $500 worth of 
kindling wood every month. The sale of the offal of 
planing wills and box factories is a great help to the 
operators in making a profit out of their business. As 
a general thing they complain bitterly about low rates 
for mill work, and the lack of resulting profit. Some 
of them say that if it were not for the sale of dust, 
shavings and kindling wood, they would have to bank 
fires and quit operations ; but this is doubtless drawing 
it rather strong. However, such is the value of shay- 
ings and sawdust that it has led shrewd lumber dealers 
and planing mill owners to think that saw mills could 
be successfully run in this city. This scheme would in- 
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volve bringing in logs by lake, either in rafts or scows. 
The manager of a large wholesale yard here gives it as 
his judgment that the sale of offal from a mill located 
in, or conveniently near, this city would pay for cutting 
and bringing in the logs.—NV. W. Lumberman. 
+ 6 oO 
Dry and Damp Rot 

has proved itself ruinous to many valuable edifices 
and has been the cause of many serious accidents. The 
ends of joist are soonest affected by it, and the process 
of destruction has often gone so far without a suspi- 
cion of anything wrong that when burdened with 
even a slight additional load, they are ready to break 
off by the wall. 

Stagnation of air, as behind a wainscot, under a 
floor, or where beams are 
confined into walls, is the 
chief cause. Another cause 
isinsufficient drying of the 
timber itself. 

When timber is confined 
so that no air can get to it, 
a fermentation and chemi- 
eal change takes place in 
the albuminous constitu- 
ents of the wood, provid- 
ing a soil for the vegetation 
of fungi, the mycelium of 
which diffuses itself 
through the substance of 
the timber, destroying its 
texture and reducing it to 
a fragile or even a friable 
mass. The production of 
fungi takes place with un- 
usual rapidity when an 
acidulous condition of or- 
ganic substances is pro- 
duced. Their growth is 
also greatly aided by moist- 
ure and exclusion of light 
and fresh air. To prevent 
this fermentation various 
processes of filling the 
pores of the wood with 
chemicals have been de- 
vised. M. Paulet has enu- 
merated no less than 173 
different processes, all of 
which have for their ob- 
ject the arrest of fungoid 
growth, and seek to ac. 
complish this by two main 
systems, one of which con- 
sists in impregnating the 
wood with a solution of 
metallic salt, sueh as cor- 
rosive sublimate, chloridc 
of zine, or sulphate of cop- 
per. The action of salts is 
purely ehemical, and as 
they are introduced in 
watery solution, it is evi- 
dent that subsequent ex- 
posure to dampness tends: 
to dissolve them and leave 
the wood unproteeted. 
Creosoting, the other pro- 
cess, while producing the 
same result chemically, is 
claimed, on account of its 
oily nature, to secure dry- 
ness. But without the use 
of any such means we have 
abundant evidence that 
well seasoned tim ber, if 
kept dry and where 
draughts of fresh air can 
reach it, will remain un- 
assailed by fungi for many 
eenturies. England econ- 
tains structures of which 
the timber is known to be 
1,000 years old, and wood 
in a perfect state of preservation was brought by Lord 
Elgin from the frieze of the Parthenon, where it must 
have been placed more than 2,000 years ago. 

a Sha ee 

In connection with the publication of the BuILDING 
EDITION of the SCIENTIFIC AMERICAN, Messrs. Munn 
& Co. furnish plans and specifications for buildings of 
every kind, including Stores, Dwellings, Carriage 
Houses, Barns, ete. In this work they are assisted by 
able and experienced architects. Full plans, details, 
and specifications for the various buildings illustrated 
in this paper can be supplied. 

Those who contemplate building, or who wish to | 
alter, improve, extend, or add to. existing buildings, 
whether wings, porches, bay windows, or attic rooms, 
are invited to communicate with the undersigned. Our 
work extends to all parts of the country. Estimates, 
plans, and drawings promptly prepared. Terms mode- 
rate. Address Munn & Co., 361 Broadway, New York 
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THE CAPITOL BUILDING, ALBANY,N, Y. 


Probably the most expensive and gorgeous State | members of the Assembly when in session. 
was regarded as liable to fall at any moment. 
Immediately upon the assembling of the Legislature, | altogether. 


Capitol building in this country is that at Albany, N 
Y., upon which almost fifteen millions of dollars have 
already been spent, and it is not yet finished. 
magnificent structure of noble design. 





gress as to endanger, as was believed, the lives of the 
The ceiling} a public gallery. 
aisles on either side of them are walled out of the room 


But there are‘ the renewed reports in regard to the unsafety of the 


It is a] early in January, the members began to be annoyed at | bies. 
are also separated from the main room on the first 


| the ends of the nave. Each of these extreme spaces is 


What would be the last bays of the 


The spaces under them are vaulted lob- 
The squares at the corners of the central space 






































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































THE CAPITOL BUILDING, ALBANY, N. Y.—TEMPORARY TRESTLE FOR SUPPORTING THE CRACKED CEILING. 


i evidences of bad work, poor engineering skill, and 
lack of proper supervision during the construction of 
some portions of the edifice. 

The Assembly chamber is one of the noblest audi- 
toriums, grand in general appearance. Its ceiling of 
stone is supported on groined arches. An unfortunate 
settlement of the adjacent walls, which has for some 
time been going on, has of late made such further pro- 





ceiling. Their fears continued to grow upon them, until 
finally they moved into the Assembly parlor and voted 
an appropriation to allow the temporary ‘‘ shoring up” 
of the vault by the Capito! Commissioner, Mr. Perry. 
The Assembly chamber has extreme dimensions of 
140 by 84 feet. It is, to use the terms of Gothic’ archi- 
tecture, anave of five bays with an aisled transept. 
The extreme length is shown in the gallery floor and at 





floor, at the Speaker’s end, by a solid wall, and at the 
entrance end by columns carrying a stone screen, and 
each contains a gallery. The Assembly chamber proper 
is thus confined to the central transept, including the 
bays at either end, in one of which the Speaker’s desk, 
shown in our engraving, is placed. The space bounded 
by the columns is 45 by 55 feet, nearly, and the key- 
stone of the vault over it, the highest point of the room, 











is 62 feet from the floor. The ridges of the vaults are 
not horizontal, but have a rise in the central vault of 
three or four feet in the center. There are no ridge 
ribs and no wall ribs. the coping abutting directly 
upon the walls. The shafts of the four columns which 
support the central vault are four feet in diameter, 
composed each of three drums of red Connecticut gran- 
ite, polished. The capitals and bases are of Westchester 
marble. The walls and cells of the vaults are of Ohio 
sandstone, with ribs and arches of Dorchester stone. 
The nook shafts of the windows are of brownstone 
from New Jersey, with capitals and bases of Ohio 
stone. The hood moulds of the windows are of brown- 
stone, the voussoirs of Ohio stone, the archivolts within 
them, and the impost mouldings, of Dorchester stone. 
The moulding of the arches and ribs of the vault, and 
of the jambs, wall arches, and other features, is bold 
and simple in character, rather than delicate or com- 
plicated, and the decorative carving is throughout 
highly conventionalized from natural types in design. 

The carved enrichment of the Assembly chamber is 
abundant, and incised arabesques are freely introduced, 
as well as modeled carving. The color decoration is 
everywhere a part of the carved decoration. Each 
groin of the ceiling bears two belts of decoration, one 
almost at the ridge, the other not far from the spring- 
ing, which follow the line of the courses. The orna- 
ment in the upper belt, fifty feet from the spectator, is 
very bold in design and cut; the lower belt subordi- 
nate in all respects. The stone is excavated to the 
depth of some inches, and the ground filled with ver- 
milion or ultramarine, the ornament edged with gold. 
The furniture of the room is mahogany. On the north 
and south walls of the chamber are the famous frescoes 
“The Discoverer” and the ‘' Flight of Night,” by Wil- 
liam M. Hunt. 

The chamber, as described above, is not the one that 
was originally designed. The ceiling of that one was 
to consist of panels of cast iron at a height of forty- 
two feet from the floor. In 1875 the Legislature abol- 
ished the Board of Capitol Commissioners and placed 
the work in the hands of the lieutenant-governor, the 
attorney-general, and the auditor of the canal depart- 


the ceiling must come down and be replaced with a 
lighter one of wood. ‘This report was not made until 
the end of the legislative session. Hence nothing was 
done during that year. 

The commissioners appointed to make a preliminary 
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a. The four columns. 0. The diagonal ribs that need support. The 


light ribs are all dotted. c. Heavier ribs. 
PLAN OF ASSEMBLY CHAMBER CEILING, 
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ment. When it was proposed to change the entire 
form of the Assembly chamber and load the weight of Y LD 
the ceiling upon the four great columns, the original Yj La 


architect, Mr. Thomas A. Fuller, resigned; and the 
board put Mr. Leopold Eidlitz and the late Mr. Richard- 
son in charge of the work. Mr. Eidlitz proceeded to 
construct the Assembly chamber as it was finally 
built. 

There appeared to be no feeling of insecurity until 
1881, when a resolution asking for an investigation was 
defeated in the Senate. In 1882 a report was made to 
Gov. Cornell by a special commission consisting of W. 
P. Trowbridge, Chas. Babcock, and George B. Post, 
who reported that the workmanship of the building 
was, as a general thing, very thorough ; but in the 
Assembly chamber they found that the four great col- 
umns were loaded to the extreme limit of safety ; that 
the stone of which the ribs were constructed was not 
uniform in quality or strength; that the side vaults 
had a tendency to rise ; and that the main arches were 
in good condition, although the transverse thrusts had 
been taken up by iron rods at points above the crowns 
of the main arches. Therefore the commissioners, 
being uncertain as to whether the columns had settled 
as much as they would, reeommended that the stone 
vaulting be removed and be replaced with wood, the 
stone ribs still remaining. Mr. Eidlitz asked that he 
might repair the broken ribs at his own expense, and 
nothing more was done, except to allow him to do so. 

Examinations at that time showed very large cracks 
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ported there were many new fissures in the ribs, and | of the ceiling, the Assembly floor can be seen through 


the crack. 

We found the main vault in two places had settled 
three inches below its original level. All the main ribs 
which support the central vault were found to be 
eracked and shattered near the cireular keystone. In 
one of the ribs we found a stone three feet long split 
from end to end in strips. By the side of another rib 
was a spall, split by pressure, 1014 inches long, 7 wide, 
and 81 thick. Its defect was not due to the material. 
There is*clear evidence of sound sandstone split by a 
pressure many times what it had been calculated to 
sustain. The whole ceiling is in a dangerous condition, 


‘more or less cracked, showing signs of unexpected 


pressure. As the ribs originally were none too large 
to resist pressure, in their present reducing condition 


‘they are still less able to do their work. A time must 
‘come, and that we believe very soon, when without 





warning one or more of these overtaxed rib stones must 
give way. When that happens, the whole ceiling will 
| fall.” 


A more thorough examination established the fact 
that the ceiling is not in a state of equilibrium, that is 
to say, the excess of pressure in one part, as at the base 
of the arches that spring from the southeast column, 
tends to press upward all the asblars—or what is 
called the ‘‘ vaulting ”—on whatever plane it may be 
laid. There was formerly just as much trouble with 
the rising of the arches that spring from the other 





three pillars ; and the central dome showed a very bad 
disposition to rise, which was only corrected by placing 
upon it many tons of pig iron to load it down. The 


jarches that spring from the four great columns are 


surmounted by walls that reach a level of five feet 
above the respective keystones. The walls are car- 
ried beyond the columns into solid walls beyond. Just 
above each of the four great arches that connect the 
columns (and embedded in the solid masonry) there run 
straps of iron 3 inches broad and 14 inches thick. 
Four of these straps are laid side by side, thus forming 





tie rods, which are anchored in the solid wall beyond. 
Thus each of the four columns is crossed at right 
angles by tie rods some distance above its capital. 
This will be shown more clearly by the accompanying 
section of the two east and west walls. The dotted 
lines at d show the hidden granite arch that reeeives 
the thrust from the main arch and keeps the four great 
columns from being pushed outward. As the tie rods 
‘expand in the summer, the arches drop a trifle. When 
they contract with colder weather, the arches will not 
rise, but spalls will chip off. This process has been 
going on for years, and it has been a source of great 
danger. These spalls, which fall to the floor, almost 
invariably appear when there is a considerable change 
in the temperature outside—in October and November, 
The staging that is in place now enables the visitor to 
examine closely the under surface of the ceiling. The 
dropping of the central keystone has pulled the ashlars 
away from the west walls, and has left great gaps, which 
were filled four or five years ago. At the same time 
many defective places caused by the dropping of spalls 
were pointed, so as not to appear from the floor. A 
closer examination shows that the ridges along the 
main vault are so thoroughly crushed that it is a won- 
der the broken stone did not fall long ago. The diago- 
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thrust of the main arch. e, Extra tie rod in north and south walls. 

through which the room below could be seen. The! examination, early in last January, were John Bogart, 
Assembly, therefore, was obliged to meet in the room State engineer, Richard Upjohn, architect, and Thomas 
beneath for a few weeks in the early part of the year| C. Clark. Early in February they made a report which 
1883. When these repairs were concluded, the Assem-! contained, among others, the following statements : 
blymen sat under the ceiling for four years without| ‘‘ We went up to the top of the ceiling, and found there 
anything more than an occasional attempt to havesome| had been many serious movements of the stones of the 


one investigate and report upon the alleged danger. 
By 1887, however, there was alarm. 
employed to make a thorough examination. 


An engineer was 
He re- 


groined vaults, owing to the vaults and ribs not acting 
together. This has caused cracks at the joints, in some 


nal ribs of the great vault show many cracks, which 
prove they were made of too light material. The fact. 
is, they should not only have been made of better ma- 
terial, but they should also have been three or four 
times as large. 

The Capitol Commissioner, Mr. Perry, saw at once 
that these diagonal ribs must be supported. In this 
he did not agree with some who had thought that the 





cases of considerable length. In one place, at the apex | 


ribs connecting the four great columns should be 
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strengthened. Mr. Perry’s first movement was to cut| planted against a projecting buttress, which it will) evaporation, but it exhales moisture, and so to a cer- 
through the floor in four places near the center of the| adorn in a charming way, and may be kept within | tain extent counteracts the aridity of fire-heated and 


room, so that he might strike two columns in the floor| bounds by hard pruning. 


This is one of the many gas-lighted apartments. As I have said, no profes- 


below ; and, for his other two foundations, go to the} hardy flowering shrubs suitable for covering walls, and |sional gardener would for a moment give up sound 


solid bases one story lower. 
gram 18 feet one way and 12 feet the other. 
on the corners sticks of Georgia pine 12 inches square 
as the uprights for the trestle. 
enforced by sticks of the same size placed edge for 


- edge toward the interior of the parallelogram—the two 


being bolted by straps of iron. The trestle was contin- 
ued all the way to the keystone. Excavations were 
made about the bases of the four great columns and 
heavy foundations of wood were laid, on which two 
uprights (each 1212) were placed, with the inclination 
toward the great trestle in the center. When these 
uprights had passed above the capitals of the columns, 
they were met at right angles by great tie beams, which 
braced them into the central trestle. Having thus 
prepared a strong framework, it was a comparatively 
easy matter to construct four trusses running from the 
top of each column upright to the nearest corner of 
the central trestle. In the placing of the trusses, a 
chord was first run in a straight line. Then a rib, in 


very small sections, was built along in the curve about ; 


6 in. for the stone rib of the ceiling above. The last of 
the work was to connect the ribs and the chords by the 
struts, or cross pieces. 

The whole work has been an undertaking of great 
difficulty. It supports the ceiling so that there is no 
possible danger, and, at the same time, the support is 
so permanent that it can be used when the ceiling is 
finally removed. The chances are that it will be suc- 
ceeded by one of wood or of iron. In either case it is 
probable that the pointed Gothic arches will not be re- 
peated ; but that Romanesque arches will be used, in 
harmony with the windows and doors, thus lowering 
the height of the room from 12 to 15 ft., and much im- 
proving its acoustic properties. | 

9 
The Rose Acacia for Walls, 

This beautiful shrub is so seldom seen trained 
against a wall or trellis, that it must be inferred that 
it is not commonly known what a charming effect it 
has when so grown. -Its branches are so brittle that 
it can all the more be recommended for walls or 
trellises. I once saw a rose acacia in full bloom in 
early summer against a high wall, which it completely 





Thus he had a parallelo-| 


He placed | acacia is a common shrub in tree nurseries, and is in- 


These sticks were re-| 


‘the church building fund. The house is built of red 


full advantage is certainly not taken of it. The rose fibrous loam and try to grow his plants permanently 
in fertilizing moss. But there are always people of the 
amateur class who, knowing but little of the principles 
or the practice of plant growth, will, like the proverb- 
ial drowning man, catch at all the floating straws and 
other debris which promise to float them out of their 
plant-growing difficulties. Against their purchase and 
utilization of fertilizing moss I have nothing to say. 
They can please themselves in the matter, but I have 
fairly proved by direct experiment that common green 
wood moss is equally efficient, and under some condi- 
tions of culture even more so. Soft wooded plants 
generally delight in wood moss, and their roots ramify 
into it in all directions, especially in warm plant 
houses. The moss should be pressed tightly into the 
pots, and as the plants root freely through the moss a 
little weak manure water may be applied with advan- 
tage. Cowianure and soot in a bag sunk in a barrel 
or soft water tank will yield a good quality of this 
‘‘fertilizer.” Nearly all bulbs, such as hyacinths, nar- 
cissi, ete., do well under common moss and manure 
water treatment, and itis especially convenient to use 
in the filling of temporary flower stands, window 
boxes, and jardinieres of various kinds. It is not 
better than good potting soil, but it is lighter, and so 
in this way often more convenient for such temporary 
uses. 

Cuttings of nearly all kinds of plants root very 
quickly in a layer of wood moss if it is laid on any 
moderately heated surface and kept constantly moist. 
Even nepenthes root freely if the base of the shoot or 
eutting be placed through the hole in an inverted 
flower pot filled with hypnum muss and placed on a 
gentle bottom heat in a close case or frame. Some 
years ago there was a great outery made in favor of, 
sand and water as a medium in which to root soft 
wooded cuttings, but wet moss is, I believe, a more 
certain and reliable material. Roots formed in water 
often rot away when placed in cold, wet soil, but moss 
rooted cuttings are much more likely to succeed, there 
being less disparity in the density and moisture of the 


expensive. There are a few varieties of it, those called 
macrophylla, spectabilis, and rosea being the best 
known. The type, however, is so beautiful that one 
hardly needs an improvement upon it.—W. G., in the 
Garden. 
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A VICARAGE, 
This vicarage has lately been built on a site given by 
the Earl of Durham, who also contributed largely to 
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bricks, with stone dressings, and the amount of the 
contract was $7,200.—Building News. 


———>+> oa. 
Moss for Plants, 


For the last fifty years at least there have been peri- 
odieal revivals of this material as a substitute for soil 
or loam in the cultivation of plants. During all that 
period, I do not suppose one really practical gardener 
in a thousand has ever been led to substitute this just 
now much-lauded material for soil. So far as I know, 
no chemist has ever tested or recommended fertilizing 
moss, and it is not my intention to say one word 
against it ; but at the same time I may here point out 
that after having tried several samples of fertilizing 
moss, as purchased by me in the open market, I 
find it useful and convenient for certain purposes in | rooting medium. 
plant culture. But I can say more. After having| Those amateurs who are on the constant outlook for 
tried an equal bulk of ordinary wood moss—that is to | royal roads in floriculture may rest fully assured that 
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overed, and thought at the time that I had never be- 


fore seen a wall clothed so beautifully. The plant was 
covered with multitudes of its clear rose-pink clusters, 
as profuse, in fact, as those of a vigorous wistaria. 
The racemes have the same drooping habit as those of 
the wistaria, but their color is more pleasing and less 
common. This robinia flowers much earlier when 
planted against a warm wall than it does when grown 


asastandard. If a large space on a wall cannot be the decoration of dry, warm, gas-lighted rooms, and | 


Soult Strelds.~ 


say, twoor three of the most common kinds of hypnum | fertilizing moss is not one whit better as a rooting 


—I find it fully equal to the fertilizing moss of the 
shops. In a word, while acknowledging the conveni- 
ence and usefulness of the trade article, I have ob- 
tained precisely the same results from the wild wood 
moss, which many, if not most, people can have for the 
gathering. I have for years used common wood moss 
for covering the soil in pots containing plants used for 


medium for plants than is the common green moss of 
the woods.— Veronica, in the Garden. 
—>+ oe 

REAPPEARANCE OF A SUBMERGED CHINESE CITY. 
—The ecity of Naiyen, north of Ningpo, which was 
'submerged about one thousand years ago, has recently 
been exposed to view, and a number of vases, plates, 
and other utensils of the Sough dynasty have been 





afforded, then the rose acacia may be advantageously | with the best results, as not only does the moss prevent ! recovered by the natives. 
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WOOD’S PATENT EXTENSION PLUMB AND LEVEL, 

This improvement, which was lately patented, great- 
ly enlarges the scope over the usual form of level, mak- 
ing it available for leveling lengths of 100 feet or more 
and for shorter lengths without the straight edge com- 
monly used. 

This is accomplished by providing sight pieces work- 











tant, for if it is defective, the work will require re-|small cut. The outflow of water to the heating pipes 


painting sooner; but no matter how good the subse- 


is taken from the top of the boiler. The return enters 


quent coatings of paint are, they cannot be effective if| atthe bottom. The space intervening between these 
founded on an original coating which has commenced | two connections insures a perfect and rapid circulation 


to crack or peel. 


of the water. The apparatus is an example of approved 


In modern fire-proof construction, iron laths are| practice in the construction of a magazine boiler. 


largely used, and the Cincinnati Corrugating Co. is in 


It embodies the inventions of Mr, Win. B. Dunning, 


WOOD'S PATENT EXTENSION PLUMB AND LEVEL, 


ing automatically at the ends, whereby the line of sight 
may be extended indefinitely. 

When not in use, these sights are depressed flush with 
the surface, and by pressing buttons in the sides of the 
level, the two sights are thrown into position. The 
sights are accurately adjusted, and may be relied upon 
to extend the horizontal line to the required distance 
with accuracy. 

Tower & Lyon, 95 Chambers Street, New York, are 
the sole manufacturers. 
et te 

The Painting of Iron Roofs. 

a. Battelle, secretary of the Cincinnati Cor- 
in writing upon the subject of metallic 
roof painting, insists that this work must be done 
more thoroughly, saying that no effective substitute 
has ever been discovered for linseed oil as a vehicle for 
pigments, in effectiveness and durability, especially 
for exposure to weather. A good paint must be both 
hard and elastic. It requires hardness to prevent abra- 
sion and wear, and elasticity to prevent cracking from 
expansion and contraction. Nothing but linseed oil 
will give these qualities, for the best pigments add 
very little to the effectiveness of paints. Many pig- 
ments used are in themselves the reverse of protective, 
and are really destructive to both the vehicle and the 
material which they are supposed to protect. 

The matter of protecting sheet metals by painting is 
becoming yearly of increased importance, owing to 
the rapidly growing use of sheet metal in corrugated 
and other forms of sheet iron, in the improved shapes 
now manufactured for covering roofs and sides of 
buildings, for fire-proof lathing, for arches, etc. ; and 
experiment has demonstrated that there is no better 
pigment for metal than a good iron ore ground to an 
impalpable powder. To be most thoroughly effective, 
the pigment must be intimately incorporated with the 
vehicle, which can best be done only by grinding them 
together in a stone mill, by steam power, and not 
werely mixing them ina tub or vat by hand, as is done 
in some of the cheap paints. 

All buyers of sheet metal roofing, etc., should assure 
themselves—first, that they are buying of a thoroughly 
responsible firm; second, that such concern uses no 
vehicle in its paints but pure linseed oil, grinding all 
materials used for paints together. 
be incurred in transit if the material is unpainted, the 
material should be originally painted at the manufac- 
tory. This original painting is, by far, the most impor- 
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As rust is liable to | 


the field this spring with an improved style of corru- 
gated lath, for which they report having made exten- 
sive contracts in the South and Southwest, and in con- 
nection with government and other large public build- 
ings all over the country. 

—»>-6->- oe 


THE REED ROCKING GRATE. 


This is connected outside by shaking bar to every 
alternate section of the grate, so that all clinkers are 
crushed and ashes sifted out of the fire, and by its lift- 
ing motion, due to shape of the sections, the fire does 
not become packed upon the grate, as is usual with 
many other grates. Each section weighs about fifty 
pounds besides the plate upon which it rests, and is 
from twelve to twenty-four inches long. It has been 
used for the last five years, giving excellent satisfaction, 
and is one of the features of the E. N. Gates system of 











THE REED ROCKING GRATE. 


Hot Water Heating, and is used by them in all of their 
heaters. 
ae eee See 
THE DUNNING HOT WATER BOILER. 


The magazine stove has acquired within the last few 
years an unprecedented popularity in the United 
States. By its construction the need of attention and 
replenishing with fuel are reduced to a minimum. 
The introduction of this system of feeding used in 
steam heaters is well illustrated in the cuts accompany- 
ing this article. In the heater here shown will be 
recognized the combination of the self-feeding system 
with a return flue vertical boiler. - In the center is the 
coal reservoir, open at the base and delivering thence 
an automatic feed of coal to the grate. Immediately 
around the coal reservoir or magazine is an annular 
space constituting the uptake flue for the products of 
combustion. This flue is surrounded by the annular 

water chamnber, itself contain- 

ing anumber of vertical tubes, 
. down which the smoke and 
hot gases descend. After their 
descent they issue at the bot- 
tom and rise once more out- 
side of the boiler, filling the 
space between its sides and 
the brick setting and finally 
escaping through the chim- 
ney. 
This course of the heating 
gases can be traced by the 





arrows on the cut. It will be 
seen that the gases first rise, 
then descend, and finally rise 
again, in each passage acting 
upon the entire height of the 
water column within the boil- 
er. This threefold action in 

sures a very thorough heating 
of the water and a great eco- 
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nomy of fuel. 

It will be seen that when 
the ash pit door is opened the 
up and down draughts in the 
front flue would be interfered 
with, and there would be a 
tendency to draw dust up 
through the outer flue. To 
avoid this a special damper is 
provided, which is manipu- 
lated by a handle passing 
through the door frame. This 
handle is seen in the large 
eut projecting from the door 




















SECTIONAL VIEW OF DUNNING HOT WATER BOILER, 


frame. Its construction is’ 
shown on a larger scale in the 


and is manufactured by the New York Central Iron 
Works, of Geneva, New York. 
= Ser 
The New York Safety Dumb Waiter. 

Under the modern style of building, dumb waiters for 
dwellings, flats, and tenements are almost a necessity, 
and much time has been given this subject, both by in- 
ventors and manufacturers. Among the many styles 
on the market, none gives better satisfaction than the 
one known as New York Safety, and made by the 
Edward Storm Manufacturing Co., Limited, of Pough- 
keepsie, N. Y. 

We are glad to learn that, since their first introduc- 
tion, about a year ago, they have come into such wide 
use. Their simplicity, the ease with which they work, 
moderate price, adaptability to almost any size or kind 
of opening, and the fact that but one size is required 
for any sized well hole, have made them appreciated 
wherever used. 

The manufacturers write us that they have in pre- 
paration and will soon bring out a hand elevator, for 
lifting heavy loads up to five hundred pounds. 

$$$ ent 
Steam and Hot Water Heaters, Steam Supplies, ete. 

The Pierce, Butler & Pierce Mfg. Co., of Syracuse, 
N. Y., makers of the Florida steam heater, recently 
purchased the large foundry and machine shops at 
Geneva, N. Y., and have doubled their capacity, not 
having had sufficient facilities last year to fill their 
orders. They report orders now coming in from all 
over the United States and Canada, and have recently 
made some large shipments to England. The ‘‘Florida” 
ig in high favor with the principal steam heating 
firms, being automatic. portable, and economical, and 
the firm are now amply equipped with facilities for 
turning out this steam heater in quantities sufficient 
to supply the demand. 

oo + OO 
Roofing Tin, 

Messrs. N. & G. Taylor Co., importers of roofing tin, 
Philadelphia, say that the past season has been the 
largest they have ever experienced for the sale of their 
guaranteed brands of roofing tin. In their opinion, the 
time is approaching when architects will use special 
care in the wording of their specifications, and 
clearly name the brand of roofing tin they wish used. 
Another important thing is to see that the roofer to 
whom the contract is awarded uses the brand as speci- 
fied. Messrs. N. & G. Taylor Co. furnish and guarantee 
the genuine old style brand of Extra Heavy Ternes. 
Every perfect sheet is stamped with the name of the 
brand and thickness, also the trade mark, thus protect- 
ing architects, roofers and property owners against the 


fraudulent use of inferior tin and dishonest competition. 
Se 


Electric Light Cables and Insulated Wires, 

The Standard Underground Cable Company, of 
Pittsburg, Pa., manufacturers of the Waring anti- 
induction and bunched cables, have recantly issued a 
new price list, in which are given the fest per pound 
and weight per 1,000 feet of their weather proof line 
wire, with similar and further details regarding electric 
light cables. George Westinghouse, Jr., is president 
of the company, and C. H. Jackson vice-president 
apd general manager. 











DAMPER FOR DUNNING BOILER, 
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F. W. DEVOE & CO. 


(Established 1852) 


PURE MIXED PAINTS 


We desire to call attention of consumers co the fact 
that we guarantee our ready mixed paints to be made 
only of oar linseed oil and the most permarent pig- 
ments. They are not ‘* Chemical,” “ Rubber,” “ Patent,” 
or “ Fireproof.” 


We use no secret or patent method in 

manufacturing them by which benzine and water are 

made to serve the purpose of pure linseed oil. Sample 

a containing 50 desirable shades, sent on applica- 
on, 


FINE VARNISHES, 
WOOD FILLERS, 
WOOD STAINS. 


ARTISTS’ MATERIALS 
MATHEMATICAL INSTRUMENTS. 


Catalogues of our different departments to responsible 
parties. 





creosote. 
during the past three or four 


Cor. Fulton and ime 
The price is 75 cents a gallon for any color. 


William Sts,, 
NEW YORK, 


Coffin, Devoe & Co., 
176 Randolph St., 


CHICAGO. Sample Boards of Colors. 
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—= PIPES —=—— 
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PATENTED IN UNITED STATES AND CANADA, 
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a 
These coverings beyond question are the best non-conductors of heat known to the scientific world. They 


are easily applied, very durable, and indestructible. Recommended by Engineers and Architects. 


INSULATION OF HEAT. PROTECTION AGAINST FROST. 
FREEDOM FROM RATS, MICE, AND INSECTS. 


Many good Heaters have been condemned and thrown away for not giving asupply of hot air, 
when the fault was in the uncovered pipes in the cellar wasting the heat, which could have been saved 
with J. F. Wood & Co.’s Great American Pipe Covering, 

Tt sends the heat where wanted. It protects the woodwork near from fire. Itis a great saving 
in fuel. It prevents water and gas pipes from freezing. It prevents the condensation of steam. Fire 
and water have no effect on them. They do not powder down, char, nor crack. ‘They are cleanly in 
application. They are neat and regular inappearance. They are applied to pipes without the use 
of paste or cement of any kind. Send for Catalogue and Price List, 


Architects, + Builders, + and + House +- Owners 














Should nse our Lead Covered Electric Con- 
ductors and Cables for circuits for Electric Call 
Bells, Annunciators, Electric Gas Lighting, Incan- 
descent Lighting, or for communication between Residence and 
Stable, ete., and avoid the yvexation and inconvenience of broken, 





leaky, or grounded circuits. Our Cables are moisture proof and can be em- 
bedded in the plaster walls, while the flat cable is specially adapted for arrang- 
ing along the wainscoting, and staining to match. They are permanent, reliable, and economical, 


No./708 PENN AVENUE, PITTSBURGH, PA. 


Branch Offices: 


Telohone Building, Cortlandt St,, New York. @. L. Wiley, Manager, 
139 Kast Madison Street, Chicago. F. E, Dehenhardt, Manager. 


MANUFACTURERS OF 
ANTIL-INDUCTION and BUNCHED CABLES, and 
ACHESON COMPOUND CABLE. 


: For Telegraph Telephone, Electric Light and Power, Underground, Submarine, and Aerial. 
| Light Leaded/ Cables (containing one or more conductors) for use in Houses, or 
' 
: 
: 





The WARIN 


for connecting Residence and Stable. 
Insulate{ Line Wire, Underwriters’, Magnet, Annunciator, and Office Wire. 


All Work Gjaranteed. (= Send for Illustrated Circular._Aet 


ina 
The Economy Combination 


STEAM AND WARM AIR HEATER 


AND THE 


ECONOMY WARM AIR FURNACES 


ARE PERFECTLY ADAPTED TO 


Warming Churches, Schools, Residences, ete. 
They are Guaranteed Durable and Economieal. 


























i 


“ 


SEND FOR NEw 72 PAGE CATALOGUE, giving full particulars, 
descriptions, and illustrations of 31 different styles and sizes of 
Heating Apparatus. 

Manufactured Solely by the 


@ J. F. PEASE FURNACE CO., 


sn Syracuse, N. Y., and Toronto, Ont. 


The Combination Heater. 
Eastern Agents.—EArt B. CHACE & Co., 206 Water St., New York; JonN Demarest, General 
‘New England Agent, 75 Union St., Boston; W.H. FENNER & Co., Providence. 

Western Agents.—Apkrs & HOFFMAN, Ili7 East Randolph St., Chicago, Ill.; Goss HEATING 
AND PLUMBING Co., 703 Main St., Kansas City, Mo.; ARTHUR A. POND, 35 Washington Ave. South, 
Minneapolis, Minn.; GAGE & HORTON Mra. Co., 1281 Olive St., St. Louis, Mo, 
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f+ DEXTER BROTHERS’ ENGLISH SHINGLE STAINS -}: 


AW aandt Boston MASS 


Are made of the very best English Ground Colors, and contain no benzine, water. or 
They have been thoroughly tested by some of the best Architects in the country 
years, and the colors are more lasting than any other stain. 
‘ We would advise Architects to specify Dexter 
Brothers’ English Shingle Stain, and note the number on the Sample boards. ~ 
DEXTER BROTHERS, 55 and 57 Broad Street, Boston, Mass. | 
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| DocTor.—What! can’t get out? James, have a Dun- 
ham Paragon Hanger put on that door to-day. 


Send for Price List to 
DUNHAM MANUFC. CO.,, 
MANUFACTURERS OF 
Patented Specialties in Builders’ 
and Railway Supplies. 
131 Devonshire Street, Boston. 
117 Adams Express Building, Chicage. 
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Hardware 


Send for 
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Solar Iron Clad. 


This is a Cast Iron Casing, lined with tin or galvanized iron, to 
prevent direct radiation of heat in cellar; four loose panels lift out, so 
as to give access to furnace for repairs or renewal, if necessary, with- 
out disturbing the Hot Air Pipes; it has sliding panels for feed door 
and smoke pipe to allow for expansion; it has also a dust flue and flue 
door for Damper. We claim this to be the most complete, durable, 
and convenient cold case made, equal in efficiency to Brick set, with 
much less room required and less expensive, besides the facility for 
access for repairs, without requiring, as in a brick set, so large a space 
to work in, It is much superior to the ordinary sheet iron casing, 
both for durability and efficiency. It is not necessary to remove the 
casing or Hot Air Pipe to clean out, or repair, or even renew or 
change the heater, 


The Leibrandt & McDowell Stove Co., 


PHILADELPHIA and BALTIMORE. 





Srientitic American, Architects and Builders Edition. 


~ Aprin, 1888, 








LEVATOR WORKS. 
Sy lorse, Willams & Co, 


(Successors to Clem & Morse) 
Builders of all Kinds of 
PASSENGER & FREIGHT 


> Elevators 


Office, 444 Cherry St. 


Works, Frankford Ave., Wildey and 


Shackamaxon Sts. 
[ht] =: PHILADELPHIA. 
7% New York Oflce, 108 Liberty St 
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1 CHica | 
<ANDERSON| 
PRESSED BRICK CO. be 


189 & 191 La Salle St., 
CHICAGO, ILL. 


Front & Ornamental {ig 
Pressed Brick, 



































The latest im- 
* proved, i. e., the 
boss to Engineers, 
Architects, Build- 
ers, Contractors, 
Farmers, and all 
others requiring a 
low price Leveling 
Instrument for 
oe measuring 
eights, squaring, 
or getting any de- 
sired angle. De- 
scriptive circulars 












MACHINERY. 





in ““V” crimped iron have been made. In order to 
accommodate the growing and special demands 
LF of our trade, we now manufacture 6G feet, 8 feet, 
—|and 10 feet lengths in this style. 





















Combined 
Rip and 
“lt - 
wire ™ 
























































AND 
Shaner 
Three 
Machines | 
in One. 
For Descriptive Price List write to 
HAND Post & Company, manor 
POWER MANUFACTURERS, POWER 
154 Lake Street, Chicago. MACHINERY. 











NEW DEPARTURE IN IRON ROOFING. 


As is well known, heretofore only 8 feet lengths 





THE CINCINNATI CORRUCATING CoO.,, 
CINCINNATI, OHIO. 
The Best System in the World for 
Pi a 
an 
) | be utilized and made 100 per cent. better. SATIS- 
- FACTION GUARANTEED. Write for pamphlet to 


Seasoning Lumber. 
= ST, ALBANS MANUF’G. €0., St. Albans, Vt. 








—— Hundreds in use. Great saving in Time, Lumber, 
and Expense. No Warps, Checks, or Case-harden- 
=ing. Embodies only natural laws. Old kilns may 
































furnished on re- 
a ceipt of stamp. 





JOHN W. HARMON, 


65 Haverhill Street, Boston, Mass. 
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FOOT-POWER MACHINERY. 
COMPLETES OUTFITS for CONTRACTORS and BUILDERS. — 

Machines for ripping, cross-cutting, scroll-sawing, mortising and 
tenoning, forming edges, grooving, gaining, rabbeting, cutting 
J dadoes, and turning. Builders use our Hand Circular Rip Saw for 
MA the greater portion of their ripping in preference to carting their 
@a\y lumber to a mill five minute’s drive from their shops. The same 
\) is true in regard to scroll sawing, mortising, tenoning, cutting stuff 
N’ for drawers boxes, etc. Builders using these machines can bid 


Tay 
SM \\ lower and gave more money from their contracts than by any a 
/ =) \ other means. y & ‘ 
=a) Read the Following Letters from Builders: = ———_#<— 
CLARENCE F. Lez, carpenter and builder, Morristown, N. J., says: “T have had one of your 
Hand Circular Rip-Saws for about three months, and am much pleased with it. Have done the 
ripping for 15 houses in that time, whichis over forty miles through inch boards. Have ripped 
~ as high as 3-inch plank. Table is also good for rabbeting; having rabbeted all jambs 
Y and sawed all drips for 200 windows.” 3 
i? ALEX. SHIELDS, Lima Ohio, says: ‘‘A few days since we had some 150 small drawers 
N to make for adrug store; the steam power mill wanted 50 cents each for making them. 
) With my foot power machinery I made them,and saved$25above good wages on the job. 
If desired, these machines will be sold ON TRIAL 
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EHEstablishea 1857. 


The GREAT LIGHT 
FRINK’S Patent Refleetors, for Gas 
or Oil, give the most powerful, softest, 
cheapest and best light known for 
Churches, Stores, Show Windows, Banks, 
Theatres, Depots, etc, New and elegant 
designs. Send size of room. Get cir- 
\ cular and estimate. A liberal discount 
4 © churches and the trade. Don’t be de- 
===3 eelved by cheap imitations, 
I. P. FRINK, 5651 Pearl St., N. ¥. 





H.W. JOHNS 


ASBESTOS: 


LIQUID PAINTS. 


Asbestos Sasi Building Felt, 
Steam Packings, Boiler Coverings, 
Fire Proof Paints, Cements, Etc. 
Samples and Descriptive Price Lists Free. 


H. W. JOHNS MF’G CO,, 87 MAIDEN LANE, N. Y. 








WELLS BROS. & CO., 


Screw Plates. 





Adjustable Die 

Send for ~ 

CATALOGUE 
F.F. F. 


CREENFIELD 
MASS.” 


MANUFACTURERS OF 


Serew Cutting Machinery and Tools for Machinists’, 









Men 


SHEET BRASS BRASSWIR 


Carriage Makers’, and Blacksmiths’ Use. 





SES — SEND Fon’ 
BEGIN Bch Su 
Pag ISAT NEST a 






tion this paper, 











Ui 





} ‘The purchaser can have ample time to test them in his own shop and on the work 
= he wishes them to do, Descriptive Catalogue and Price List Free. n 
w.F. & JOHN BARNES CO,, No 5677 ---- Ruby St., Rockford, Til. 





CANTON IRON ROOFING CO., Canton, Ohio. 


MANUFACTURERS OF THE H. W. SMITH PATENT 






STEEL ee CORRUGATED IRON 
ROOFING. @\~ Rooing ana Sine, ae 


and Siding, Crimped 
Edge Roofing and 
Siding, Roof Paint, 
Roofer’s Paper, etc. 


Made of genu- jill 
ine sheet steel Hi 
and calamined | 
steel. 





Send for catalogue, price list, and samples. 





———————____ 


Patent Foot Power Machinery ! 


The Latest and Most Improved 


x, Scroll Saws, Circular Saws, 
= Lathes, Mortisers, Etc. 


THE “ACME” CIRCULAR SAW. 


For Foot or Hand Power. 
Suitable for various kinds of_ work, in 
Cutting-off, Ripping, Mitring, Rabbeting, 
and Grooving, and with tbe addition of the 
exes attachments, Scrol) Sawing, Boring, 
etc. 
Price, with two 77-inch Saws, $40. 


‘é s e 8 
Diamond” Mortising Machine, 
Will mortise 144 to 1 inch wide, 3 inches 
deep, and with the addition of the Diamond 
Adjustable Tenoning Tool, 
cut Tenons \ to 34 in. thick, 4 
3 in. wide. 
Price, with 3 chisels, 
$25. 


<i \ ; ttt chance tokok! E io oY eg 
=== Seneca Falls Mfg. Co., 7° $2teca’taits, wy. 
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CUSHMAN BROS. 


































































MANUFACTURED BY 
& CO., 
BOSTON, MASS, 


All Shades and Upholstery Goods at 
ottom Prices, 


Air Brush. 


Received highest Gold Medal Award of 
Franklin Institute as a legitimate art tool. 
Invaluable to crayon and water color por- 
trait artists and draughtsmen. Its use saves 
time, and gives finest technical effects. 
Write for description. The use of the Air 
Brush is profitable, and will repay careful 
investigation. AIR BRUSH MFG. CO. 
= 67 Nassau Street, Rockford, Ills. 








E. & H. T. ANTHONY & CO., 


591 Broadway, N. Y. 


Manufacturers and Importers of 


PHOTOGRAPHIC 


INSTRUMENTS, 
Apparatus and Supplies, 


OF EVERY DESCRIPTION. 


Sole Proprietors of the Patent 
Detective, Fairy, Novel, and 
Bicycle Cameras, and the Cele- 
brated Stanley Dry l’lates. 

Amateur Ontfits in great varie- 
ty from $9.00 upward. Send for 
Catalogue or call and examine, 


> Sea 


ESTABLISHED 1854. 


More than Forty Years Estab-« 
in this line of business. 





DEVINE’S STEAM BOILER WORKS, 


Marine, Locomotive, Tubular, House, and 


GREENHOUSE BOILERS. 


WROUGHT IRON HOT WATER BOILERS 


A SPECIALTY. 


Manufactory, 381 to 393 S. Canal Street, Chicago, 
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The above cut is of Greenhous> Boiler, meeting 
with universal success wherever paced. Estimates 
gladly furnished for any capacity. 


PETER DEVINE, 


387 S. CANAL ST., CHICAGO. 








VALVE 


A For STEAM COILS 
alld RADIATORS 
Direct and Indirect, 





Most Simple and 
Reliable Air Valve 
ii Made. Nothing to 
i]; Get Out of Order. 
Has No Movable 
| Piece. No Loose 
ili Thimbles to Fly Off, 
| Every Valve is Thor- 
| Oughly Tested, and 
| Warranted to Give —* 
| Satisfaction. 
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IMPORTAN T 


Scientific American, Architects and Builders Edition. 





To Architects, Builders, House-Painters, Decorators, Boat-Builders 
and Yachtsmen desiring an extremely durable Finish for Wood. 





Are superior to any Var- 
nishes or Wood-Finishes in 
the market, for the 
ing reasons, viz. : 


follow- 


They possess more 
body, higher luster, 
greater resisting pro- 
perties to atmospheric 
influences, action of 
water and alkali, are 
more elastic, will not 
scratch or mar white, 
and are more durable, 





WORKS: 
734-740 East 14th Street, 
733-739 East 13th Street, 
199-207 Avenue D. 


Office, 207 Avenue 













ROSENBERCS| 


FINISHES 





NO.I aENOIZ: 





For all classes 
Inside Work, 


Requiring great dura- 
bility, use No, 2 ELAS. 
TICA FINISH. 


For 
Outside Work, 


ELASTICA FINISH. 





Manufactured by 


STANDARD VARNISH WORKS, 


D. ROSENBERG & SONS, 
D, 


Send for Samples and Full Particulars. 





SEGMENT 


Solid Plate and § 


NEW YORK. 























MALLORY'S. 


STANDARD SHUTTER WORKER 





























NO.i8 


Epwtn Lez Brown, Pres't. 








NG AOA BS TheWestern Sand Blast Co,, 
MACHINERY Ornamenters of Glass for 
’ VESTIBULE DOORS, 
R TRANBSBOMS 
SANE ES ee BANK & OFFICE COUNTERS, 
MA TCHERS, Manufacturers of Ai Advertising 
ass Signs, 
PONY PLANERS, ee ee a meee’ ade 
oad Glass a specialty. 
Hand Matchers, N. v. Cor. Clinton & Jackson Ste., 


CHICAGO, ILL. 
Telephone 4085, 








Opens and closes the blinds without raising the window. 
Automatic sally locks the blinds in any position. 

Best and cheapest blind hinge. 

Incomparable for strength, durability, and power. 


Can be applied to old or new houses, of brick, stone, or wood. 
(= AGENTS WANTED. _9 


3 rank :B Mallory, 


Send for Dlustrated Catalogue to 


FLEMINGTON, NEW JERSEY, or 
60 LIBERTY STREET, NEW YORK. 













































RE-SAWS,. 


CONNELL & DENGLER, Rochester, N. Y. 


er —ypay a ‘ BACON 
Go 0 \Swinwd Glass Warts 


ieee Sm qe oe Ti une 3, 1884.) ; ; 
HENRY MAURER & SON, tained, HOG che Embossed 


MANUFACTURERS OF 
At Moderate Prices, 


FIRE-PROOF MATERIAL 
35 and 37 Province &t., 


of every de description. Hollow Brick made of Clay for 
BOSTON, MASS. 

























































WILLIAM WILLER, SOLEMFR. | 
cAPMUoe Ue * NIT -MILWAUKEE WIS. 









Clark's New Drying Exhaust and Ventilating Fans. 
PATENT ADJUSTABLE WINGS. 


Capacity Quickly Increased or Diminished. 
Self-Oiling Bearings. Light Running. 


Arches, Partitions, Furring, etc. Porous 
Terra Cotta, Fire Bricks, etc., etc. 


Office and Depot, 420 East 23d St., New York. 








WORKS, PERTH AMBOY, N, J. Designs and Estimates submitted on application. BY eet er rar any 
Fine Office & Bank |: M-_STUTZMAN, 181 William St., New York GEO. P. CLARK, (Box A), Windsor Locks, (Ct. 


Steel Alphabets 


















































HEH BRASS & and Tool Stamps, 
523 Fittings WIRE WORK, Dies, ‘B urning 
4, | A.HANDREWS & CO. 195 Wabash Brands, Door 





















































Pp 
Moulds, Seals, &c. 
Liberal discount 
to Agents. 


SHIELDS & BROWN CO. isso tesa ate 9710 


Marfacturers of = 
| Sectional 


Ave. Chicaro, and 5 Broadway, N. Y. No 4.6.8 &10 DESBROSSES.S7. 


WRITE FOR quotations. * NEWYORK. 

















ESTABLISHED 1844, 


SAMUEL H. FRENCH & CO., 


York Avenue, Fourth and Callowhill Sts., 
PHILADELPHIA, PA. 


- |PAIN T MANUFACTURERS. 


Strictly Pure Lead, Zinc and Colors, Dry, in Oil, Japan, 
and Ready Mixed for Use. 


PEERLESS 
RTAR COLORS: 


BLACK, BROWN, BUFF, AND RED. 


Masoms’ and Builders’ Supplies. 
SEND FOR CATALOGUE AND CIRCULARS. 

















New Edition of 112 pages, with addi- 
onal matter, and illustrations of 75 of the 
nest residences in the eta A com- 


78 and 80 Lake St., 


143 Worth Ss neh 
Yo CHICAGO, 


HOYT & BROTHER CO. 


AURORA, ITs. 
MANUFACTURERS OF 


= Nashinary fn Working Wont MO 


Planing Mill Machinery 
a Specialty. 


Send for Catalogue. 





[ 


HORN SHINGLE & ORNAMENT CO. 


SOLE MANUFACTORERS OF 


The Best and Cheapest Metallic Roofing 


TILES AND SHINGLES 


YET OFFERED TO THE BUILDING TRADE. 


The Horseshoe Spring-Lock Shingle (Patten’s Patent) just out. 
any other shingle now in the market. Is cheap, durable, 
covering. Two (2) sizes. 


THORN'S PATENT ROOFING and WALL TILES, yet proauded'ismeta On the root in appeurames they are like tered 
cotta ea Ss, and he cos Four designs or sizes are made 


All the above goods — eeeey “s : nares to the box and delivered f. 0. b. cars in Philadelphia. 
For particulars, price lists, etc., address 


THORN SHINGLE & ORNAMENT CO, 








This Shingle can be put on in one-half the time it requires with 
secure, thoroughiy water-tight and makes a good appearance as a roof 



























































12th & Callowhill Streets, Philadelphia, Pa, 
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th In ar Renting: Themamelan 


This thermometer gives 
apermanent and continu- 
ous record in ink of the 
temperature. ‘The chart 
indicating hours of the ney 
und days of the week give 
the degrees of tempers Rares 
ji, from 20° below zero to 110° 

above. All 
are accurately adjusted 
and warranted. The re- 
cord is easily read and ab- 
solutely correct. Sold by 
the leading instrument 
dealers and opticians 
throughout the United 
States and Canada, and by 


Mi The DRAPER 

Hh MANUFACTURING CO, 
\h Owners of the United 

Aa il States and foreign patents, 

(Vii mii mm" 59 hront Street, New York 





Shimer’s Variety Moulder, with 


Surface Moulding Attachment. 


> ©- © 

panels with pattern guided by pin that automatically takes its position when you 

FOR SINKIN start the Machine, and drops out of the way when you stop it. The Cutter in the 

overhanging arm of the Machine has a perpendicular adjustment of one inch, and is operated by the 

handle shown in the cut attached to an eccentric lever that is automatically locked to the one position 
when at work. 

from Surface Moulder to Variety Moulder, disconnect the rod that runs the incline 

T0 CHANGE on the T lever and pin it up. Run the housing up by means of the hand wheel until 

it stands above the belt line, remove the one spindle, substitute the other and set screw it to the hous- 

ing. Turn the small table back under the arm. Raise the arm, disconnect the shaft that runs the 

upper pulley, and the Machine becomes an Edge Moulder without having any of its parts unbolted and 












instruments 








Recording 
Thermometer. 








Size 14x20 in, Patented. Copyrighted. laid away. 
You never tire of the make up of this Machine, which is as simple and effective as 
DRAWING it is durable. 
INSTRUMENTS, {| 


DRAWING PAPER, 

BLUE PROCESS 
PAPER, 

AMERICAN 
LIQUID INK. 


A fully illustrated and priced catalogue of 200 pages 
of allinstruments and materials used by draughtsmen 
sent upon mention of this paper. 


G. S. WOOLMAN, 


116 FULTON ST., 
NEW 


Ly 
er 









































YORK. 


I. MANASSE, 


IMPORTER AND MANUFACTURER, 


38 wes Street, Chicago, Ill. 
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ARCHITECTS’ AND SURVEYORS’ SUPPLIES. 


Drawing Tools, Papers, Tapes, * 3 
Chains, Colors, Inks, etc. Reversible Cutters for any shape of mould made to order, and warranted to cut free and easy. 


ET < : A For Circulars and full information, address, 
Improved LEVELS for Builders and Tiling. | 


SAMUEL J. SHIMER & SONS, 
Tilustrs ated C ati alogues Sent on Applic ation. | 
Se ; -, MANUFACTURER of the SHIMER CUTTER HEADS and SPECIAL WOODWORKING MACHINERY, 
JOHN WHEELER, 
6-Gives SATISFACTION WHEREVER USED 


CARPENTER and BUILDER ag hed Seley 
ORNAMENTAL RUSTIC i 
_OFFICE 22 ee 


CARPENTERS’ MACHINERY, 


Medals “Easteg American Institute, 
HAND AND FOOT ONG 
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TneNs8" REDUCING VALVE 


And other Associations. 
P. O. Box 140. Cleveland St., Orange, N. J. 


E ANDERSON & DICKEY 7) |_O 
y Architectural Weed Tune 3 


AN — 


Spiral Moulding, 
43 Bristol Street 


BOSTON, MASS. 


All kinds of Newels, Stair Posts, Bal- 
usters, Rails, Table and Chair 
Legs, etc. 

Wood Mantels, Office Fittings, In- 
terior Decorations, ete. 














Lathes, 


Rip Saws, 


Cross Cut 
Tenoners, 


Combined 
Saws, 


Jig Saws, 


Edge Mould- 
ers, 


Dado Heads. 


Mortisers, 


Rope Moulding and Twist Screen 
Work, ete. Architects’ Designs 
pisnectalty: Scroll Saws, 
Estimates given. Send 2-cent stamp 
for illustrated catalogue. 


No. 11 PLAN ER & MATCHER 





Groovers, 


Double Belted at Geared 
ower Roll 


Special Méchinery “for Car 
Work and the latest im- 
proved Woodworking Ma- 
chinery of all kinds. 


C, B. ROGERS & CO, 
Norwich, Conn. 
109 Liberty Street, 
New York. 


CHARTER'S GAS ENGINE. 


The safest, most reliable and economical Motor in 
existence. 


Independent of Gas Works and Machines. 
2to 2% H. P. So it can be used anywhere. 
— \ 


Makes its Own Gas 
AT COST OF ABOUT 


#\\65 cents per M Feet. 


A Saving of 25 to 85 per cent 
guaranteed over all other Gas 
Engines. 


Chicago Agent: H. H. crest 
42 Dearborn Street 











Formers. 








FRED. A. RICH, 25 South Canal Street, Chicago. 


ALLEN B. RORKE, 


Contractor ad Builder, -- 


423 WALNUT STREET, 
PHILADELPHIA. 


PARQUET FLOORS 


(BUTCHER’S PATENT). 

The only Wood Flooring made on the correct principle, being laid with 
perforated metal tongues so that Floors of any thickness from 44 inch up 
can. be laid and blind-nailed. 

Butcher’s Boston Polish is the best finish for Hardwood Floors. For sale 
by agents in all large cities. Full information on application to 


THE BUTCHER FLOORING CO., 
9 and 11 Haverhill Street, BOSTON, MASS. 








New York City. Room 217 Stewart Building. 


Cc. POWELL KARR, C.E. 
CONSULTING ARCHITECT. 


Plans and Specifications popes for Beene: Lighting, 
aye and Sanitation of Building: 


1 ATTENTION DEVOTED TO THE 
Po snp Sateen AND IMPROVEMENT OF THE 
ACOUSTIC PROPERTIES OF THEATERS, 
MUSIC HALLS, AND PUBLIC BUILDINGS. 











New York House: 
12 Cortlandt Street, 


Williams & Orton Mfg. Co. 


P.O. Boxi4s, STERLING, ILL. 


Ae 








Apri, 1888. 





[ARCHITECTS 


SHOULD ALWAYS SPECIFY 





Mueller’s WATER PRESSURE Regulators 


to insure against the bursting of pipes and to pre- 
serve a uniform pressure throughout the build- 
ing. Write for illustrated catalogue and prices. 


H, MUELLER & SONS, 
220 and 222 East Main St,, Decatur, Hl, 


PATENT RIGHTS TOR SALE. 


APPARATUS FOR BUILDING 


GONGRETE BUILDINGS AND WALLS. 


County Rights, $50. State Rights, $500. 
See descriptive notice in SCI. AMERICAN, May 22, 1886. 
Send for circulars. Ransome, 402 MontgomerySt., S. F.Cal. 


TO ARCHITECTS. 


ie undersigned has had much experience in the 
making of perspectives from plans and eleva- 
tions, and will promptly execute any orders, either 
in ink or colors as desired. 
A. F. LEIGHT, 
361 Broadway, New York. 
ke TERMS MODERATE. 23 











ESTABLISHED 1843. 


Manufacturers of 


Stable Fittings and Fixtures, 


IMPROVED and PATENTED. 
IRON, BRASS, BRONZED and NICKEL-PLATED 


POULTRY YARD APPLIANCES, ETC. 


Low estimates furnished to Architects, Builders, 
Carpenters, Masons, etc, 


Catalogue Mailed on Application, 
SAMUEL L. BENT & SON, 


No. 111 Chambers St., New York City, 


CHENEY & HEWLETT 
Agcuit ECTURAL|RON WORKS 


ea, EVERY VARIETY OF WROUGHT,AND || 
= CAST IRON WORK FOR BUILDINGS. || 
| ¢ 





ARCHITECTURAL AND ORNAMENTAL 


Saws, IRON STAIRS, GRILLES, 


GUARDS, GATES, RAILING. 
Special attention to Ornaments] Work. 
Vault, Area, and Skylight (Cemem and Iron). 
Designs, Estimates, and Catalogues onapplication. 
MANLY & COOPER MFG. CO. 

4150 Elm Ave., Philadelphia. 271 Broalway, N. Y. 


(THE HAYES) 


HTX 


) 
SEMOR 


7I-B™THAVE NEW YORK. 





asanhaens Water Healer Ch, 


Manufacturers of the 


DOUGLAS PATENT 
Instantaneous Water Heater, 


FOR 








Baths and Domestic Purposes. 


Can be used any pe a where 
gas and water can 


87 
3 Dearborn St. 
Chicago. 


Aprit, 1888. 
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THE LATEST & BEST IMPROVED 


BRICK 
MACHINES 


FOR BOTH STEAM 
AND HORSE POWER. 


WEIGHT 7000 LB* 


WEIGHT 7200 LBS. 


STM soar oh Ma ie 


EADY FOR P 


































































































SEND FOR ILLUSTRATED. CATALOGUE 


HENRY MARTIN, 


INVENTOR, PROPRIETOR, 
AND MANUFACTURER. 


139 CHESTNUT S1. <a 
LANCASTER, PA., U.S.A. a 


HORSE POWER BRICK MACHINE. 








Manufacturers avd Dealers in Parquet and Inlaid | 
Floors, Wainscoting, Etc. 


J. DUNFEE c& CO., 


Wood Carpet and Weather Strips 
OF ALL KINDS, 
102 Washington Street, = = CHICAGO, 
SEND FOR CATALOGUE. 
Factory, 204 to 212 South Clinton Street. 


B. G. UNDERWOOD, 


ADVERTISING AGENT, 


361 Broadway, New York, 
AND 


31 Pemberton Sq., Boston, 












ANUFACTURED ONLY BY972~ ° \ 
S.BOWEN’S ate 
150 NTH. 4TH. ST, 
PHILADELPHIA. PA.U.S. 


WILL NOT FADE OR RUN. 








TRADE 
Send for Circular D,—— 


MARK 





PassenceR ELEVATORS, 


MANUFACTURED BY 


TOWARD IRON WORKS, 


a= ep hy Se oe Sr ee 


he Elevators in the State Capitol, Albany, New York, were 
buik by us, and many others in some of the finest buildings in the 
coutry. 


GRAVES’ 
ieee A LORS, 


PASSENGER and FREIGHT, 


MANUFACTURED BY 


L. S. GRAVES & SON, Rochester, 


46 Cortlandt Street, New York, 


bs bytes aif 


BRANCH OFFIC# : 


SAMUEL R. SHIPLEY, Prest. 
HENRY B. CHEW, Treas. 


It is Fire Proof and Indestructible. 





saving to oN eeuhor es aves 
ost in av shor nites 
twisting of the wrist. Price §2.2, postpaid. ‘The Alford & Berkele Co. os Sole Aj, 


i ZAaa)| 
i ii 
SoM AS 5.0.5 A , 








Cast Iron Gas ana Water Pipes 


i3¢ to 48 INCHES DIAMETER. 


Cast Iron Flange Heating and Steam Pipes, Fire Hydrants and Stop 


Valves for Water or Gas, all Sizes. 
ALL PIPE PROVED BY HYDROSTATIC PRESSURE. 


GLOUCESTER IRON WoORSGES, 


CLOUCESTER CITY, N. J. 
JAMES P. MICHELLON, > Becy. 
up 


OFFICE, WILLIAM SEXTON, 
6 North Seventh Street, Philadelphia. 








LET US SEND YOU SAMPLE BOX. FREE. 


MINERAL aides 


For Deadening, Fire Proofing, Insulation of Heat 
and Cold. 


SPECIALLY ADAPTED FOR 


COLD STORAGE, ICE HOUSES, and 
REFRIGERATING ROOMS. 


In use by all leading Packing Houses and Refrigerating Companies, 


WESTERN MINERAL WOOL CO., 


St. Louis, Mo. Cleveland, O. 


‘Buizaal4 Sadiq Ja}eM WEAR [IM 


IT IS THE BEST INSULATOR FOR HEAT OR COLD. 





s ALLARD” SPIRAL SCREW DRIVER. FOR LIGHT AND RAPID monk, ae Ma- 








Best quality of material. Superior workmanship. No tires 2a turning of ‘the han f and 
7 Chambers 8t., 


NEW YORK SAFETY DUMB WAITER FIXTURES | 


Patented United States, April 19th, 1887; in Canada, May 18th, 1887. 


The MOST COMPLETE, ,. 
Hh) SIMPLE and ABSOLUTELY [| | [ « II 
IWSAFE WAITER made. Pro- ft ra 
Hlvided with SAFETY ROPE, || Bie 
|} AVOIDING ACCIDENT. EN-f 
TIRELY NOISELESS, and} 
moves with perfect ease. |i 
FIXTURES ONE SIZEf 
}ONLY, adapted toany size]] 
waiter. Canbe adjusted} 
by any CARPENTER or\' 
MECHANIC. DIAGRAM and ¢ 
FULL DIRECTIONS ACCOM- iyi 
Wi] PANY EACH SET. . 
== HANDSOMELY BRONZED, | 
nL), }and packed ONE SET in a} 
BOX. Sold by the Hard- | 
j|ware trade. 
ij PRICE, 15.00. 
For catalogue address | 
the manufacturers. 


cy 'HE EDWARD STORM SPRING C0., Litstted, 
Poughkeepsie, N. Y. 

or, JOHN H. GRAHAM & C0., Sole Mirs. Agents, 

113 Chambers Street, New York. 













paaE on 


i 4, 


























ay i 



































PROGRESS iw re wavuracrure oF LIQUID FISH GLUE. 








Labels Registered, 1886, by 
LE PAGE'S LIQUID GLUE & CEMENT CO. 





ASK FOR IT IS 
LE PAGE’S Tae IpeST. 
IMPROVED ee 





GLUE. ay NO OTHER. 


Be sure the signature of Wa. N. LE Pagr is on every Package. 
Improved Process Patented Oct. 26, 1886. 
M. N. LE PA Tes | the ORIG et AL INV ENTOR and MANUFAC- 
TURER of LE PAG E’ Tepe ls A tLUE; and to its excellent qualities 
we have added his improv ed method of manufacturing, which renders 


it not susceptible to moisture. It is also clearer, stronger, more flexi- 
ble, consequently more tenacious, 


Sample can by mail 20 cents (stamps). 
= 


LE PAGE’S LIQUID GLUE & CEMENT CO., 


GLOUCESTER, MASS., U, S. A, 


es * es 
Ne} MANUFACTURED Ny 
\ eet pes i 


GLOUCESTER 


Vi 
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ARGHITEGRORAL  ROOKS 


Useful, Beautiful, and Cheap. 


To any person about to erect a dwelling house or sta- 
ble, either in the country or city, or any builder wishing 
to examine the latest and best plans fora church, school 
house, club house, or any other public building of high 
0: low cost, should procure a complete set of the ARCHI- 
TECTS’ AND BUILDERS’ Epition of the SCLENTIFIO 
AMERICAN. 

The information these volumes contain renders the 
work almost indispensable to the architect and builder, 
and to persons about to build for themselves they will 
find the work suggestive and most useful. They contain 
colored plates of the elevation, plan, and detail draw- 











ings of almost every class of building, with specifica- 
tion and approximate cost. 

Four bound volumes are now ready and may be ob- 
tained, by mail, direct from the publishers or from any 
newsdealer. Price, $2.00 a volume. Stitched in paper 
covers. Subscription price, per annum, $2.50. Address 
and remit to 


MUNN & CO., Publishers, 
361 Broadway, New York. 


Building Plans and Specifications. 


In connection with the publication of 
the BUILDING Eprrion of the SCIENTIFIC 
AMERICAN, Messrs. Munn & Co, furnish 
Plans and Specifications for Buildings of 
every kind, including Public Buildings, 


Churches, Schools, Stores, Dwellings, 
Carriage Houses, Barns, ete. In_ this 


work they are assisted by able and ex- 
perienced architects. ‘ 
Those who contemplate building, or 





ESTABLISHED 1846, 
The Most Popular Scientific Paper in the World. 


Only 00a Yenr, including Postage, Weekly. 
aa "52 Numbers a Year, 





This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Muchinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Hlectricity, Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, ete. 
Complete List of Patents each week. 

Terms of Subscription.—One copy of the SCIEN- 
TIFIC AMERICAN will be sent for one year—52 numbers— 
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of three dollars by the pub- 
lishers; six months, $1.50; three months, $1.00. 

Clubs.—Special rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender’s risk. Ad- 
dress all letters and make all orders, drafts, etc., pay- 


1 
ae NATIT 42 CO. 
361 Broadway, New York. 
ete 
TEE 
Scientific American Supplement. 
This is a separate and distinct publication from 


TH SCLUENTIFIC AMERICAN, but is uniform therewith 
in size, every number containing sixteen large pages full 
of engravings, many of which are taken from foreign 
papers, and accompanied with translated descriptions. 
THE SCIUNTIFIC AMERICAN SUPPLUMENT is published 





who wish to alter, improve, extend, or 
add to existing buildings, whether wings, 
porches, bay windows, or attic rooms, are 
invited to communicate with the under- 
signed. Our work extends to all parts of 
the country. Estimates, plans, and 
drawings promptly prepared. Terms 
moderate. Address 


MUNN & CO., 361 Broadway, New York 





EE 


Siandard Wood Turning, Co. 


| 58 BAY STREET, 


Jersey City, N. J. 


MACHINE -TURNED 
BALUSTERS 


Various Sizes and Patterns Dove- 
tailed ready for use, with Tait’s 
Patent Dovetail. 











PEDESTAL ald TURNED NEWELS. 


STAIR RAILS, 


Of all dimensions, worked, ready 
to put up. 





Send 4c, Stamp for our 32-page 
Catalogue, containing 200 Illustra- 


weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the principal departments of Science and the 
Useful Arts, embracing Biology, Geclogy, Mineralogy, 
Natural History, Geography, Archeology. Astronomy, 
Chemistry, Electricity, Light. Heat, Mechanical Engi- 


neering, Steam and Railway Engineering, Mining, 
Ship Building, Marine Engineering, Photography, 


.echnology, Manufacturing Industries, Saritary En- 
gineering, Agriculture, Horticulture, Domestic Econo- 
my, Biography, Medicine, etc. A vast amount of fresh 
and valuable information obtainable in no other pub- 
lication. 

The most important Enyineering Works, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT for the United States and 
Canada, $5.00 a year, or one copy of the SCIENTIFIC AM- 
ERICAN and one copy of the SUPPLEMENT, both mailed 
for one year for $7.00. Single copies 10 cents. Address 
and remit by postal order, express money order, or check, 

MUNN & Co., 361 Broadway, N. Y., 
Publishers SCIENTIFIC AMERICAN. 


Builders Edition. 


THE SCIENTIFIC AMERICAN ARCHITECTS’ AND 
BUILDERS’ EDITION is issued monthly. $2.50 a year. 
Single copies, 25 cents. Forty large quarto pages, equal 
to about two hundred ordinary book pages; forming a 
large and splendid Magazine ot Architecture, rich- 
ly adorned with elegant plates in colors, and with other 
fine engravings; illustrating the most interesting ex- 
amples of modern Architectural Construction and 
allied subjects. 

A special feature is the presentation in each number 
of a variety of the Jatest and best plans for private resi- 
dences, city and country, including those of very mod- 








| erate cost as well as the more expensive. Drawings in 


perspective and in color are given, together with full 
Plans, Specifications, Sheets of Details, Estimates, etc. 

The elegance and cheapness of this magnificent work 
have won for it the Largest Circulation of any 
Architectural publication in the world. Sold by all 
newsdealers. $2.50 a year. Remit to 


MUNN & CO., Publishers, - 





tions of Balusters, Pedestal Newels, 
Brackets, Drops, etc. 





















361 Broadway, New York. 








HINTS TO CORRESPONDENTS, 


Names and Address must accompan 
or no attention will be paid thereto. T 
information, and not for publication, 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered in reasonable time should 

e repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, each must take his turn. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientitic American Supplements referred 
to may be had at the office. Price 10 cents each. 
Books referred to promptly supplied on receipt of 

price. 

Minerals sent for examination should be distinctly 
marked or labeled. 


all letters, 
8 is for our 


(1) H. R. E. writes: I have a fine Ar- 
kangas oi] stone which refuses to work properly after 
several years of constant use, My tools slide over it 
without being sharpened. How can I make it cut? 
A. Soak the stone in turpentine or naphtha for a few 
days, when it will cut as new. 


(2) T. M. 8S. asks: 1. What can I put 
on my watch face to make it luminous, so that the 
time can be readin thedark? A. Coat it with luminous 
paint. See the articles on the paint in ScrmnrTirro 
AMERICAN SUPPLEMENT, Nos, 249 and 497. 2. Whatso- 
lution will remove ink stains from carpets and blots 
from paper? A. Usea solution of oxalic or citric acid, 
followed, in the case of the carpet, with cop‘ous wash- 
ings with cold water. 3. How can I make a good, hard 
walk at small cost, in the country ? A. See the article 
on ‘* Foot Walk Pavements,” in Sctentiric AMERICAN 
SUPPLEMENT, No. 82. 


(3) 8. J. 8S. asks (1) a receipt for a dead 
black paint for photo. use and inside of optical instru- 
ments. A. Foradead black for inside of tubes use 
lampblack or artists’ boneblack mixed with alcohol 
in which afew drops of shellac varnish have been 
mixed, No more shellac than will just make the black 
stick. Make a trial on a piece of metal. If, on drying, 
it shows the least shining surface, there is too much 
shellac. If, on the contrary, the black readily rubs off 
with the fingers, there is not enough shellac. A drop 
of shellac varnish to a tablespoonful of the mixture 
may change its drying character to a shining or a dead 
surface. As but avery small quantity of the blacking 
is needed for an instrament, we cannot readily give the 
precise quantity. 2. Can a wooden tray be coated with 
rnbber so as to resist acids (chemicals used in photo- 
graphy)? Ifso, how? A. A wooden tray can be coated 
with rubber varnish ‘and dried in an oven. We recom- 
mend paraftine as more suitable for chemicals. Warm 
the tray and send the paraffine well into the wood with 
a warm iron. 


(4) A. B. C. says: I have a cellar with 
clay bottom. Kindly give me receipt for a cement that 
I can Jay on the clay to make a good hard floor. A. 
Cover with a thick mortar made of Portland cement 
one part, clean sharp sand three parts. 





‘ Architectural Perspectives. * 


Architects and Builders who have plans which 
they desire to have put into perspective are in- 





formed that we have on our staff a number of ex- 
perienced artists who make a specialty of this 
class of work. Prompt attention to orders and 
moderate charges may be expected. 

To set up perspectives we need floor plans and 
elevations. 

Perspectives in colors also promptly executed. 

MUNN & CO., Scientific American Office, 
361 Broadway, New York. 





“The Olt Baneor 


F. C. YARNALL, President, 
PHILADELPHIA, 


late Company 


J.S. MOYER, Sec. & Treas., 
BETHLEHEM, PA. 





This Company is the original operator in the Bangor Valley, and continues 
to manufacture the Blue Roofing Slates which have become so celebrated for 
fineness of texture and uniformity of color. 

The special attention of Architects and Builders is called to the fact that 
this Company has perfected a system of preparing Slates with Sawed Edges, of 
suitable size and curve for Towers and Domes, as may be desired. 

Working Drawings should be furnished to secure the best results. 

Address correspondence to the Company’s office at BETHLEHEM, PA. 








For Carpenters and Builders, 
Mortisers, Tenoners, Band Saws, 
Shapers, Boring Machines, 


Manufactured by Joxeph 0, Colladay & 






































Bro,, Race Street, Philadelphia, 






"THE JT1iFrFAny 


GLass ComMPANy 


MEMORIAL WINDOWS 
GLASS WORK 


Designs and Estimates submitted. 


PRINGLE MiTcHELL, J’ ger, 
Joun C, Pratt, Treas, 


Louis C, Tirrany, Pres. 
Joun Du Fats, Sec. 


333-335 Fourth Ave, New York City. 
509 Pullman Building, Chicago, 








INVALUABLE BOOKS 


FROM THE 


LIPPINCOTT PRESS. 
Chambers’s Encyclopedia. 


Vol. I. Revised, Rewritten, New Illustrations, 
and Maps. Edited and published under the 
auspices of W. & R. Chambers, Edinburgh, and 
J. B. Lippincott Company, Philadelphia. Vol. I. 
now ready. Complete in 10 volumes, issued at 
intervals. Price per volume: Cloth $3.00, 
cloth unent $3.00, sheep $4.00, half morocco 
$4.50. ; 

“The best work of its kind in the 

English language.”—Phila, Bulletin. 
‘Tt is incomparably the best and cheap- 

est encyclopedia in the market.”—Boston 

Globe. : 
‘“A concise, accurate, and low-priced 

encyclopedia.”—lV. Y. Hxaminer. . 

__‘*The best work ever published ; indis- 

pensable to the library, the office, and 

the home,.”—Boston Traveller. 


Nystrom’s Pocket-Book of Me- 
chanics and Engineering. 


Nineteenth Edition, Revised and Greatly En- 
larged with Original Matter. By Wm. Dennis 
Marks, Ph.B., C.E. (Yale S.S.8.) Illustrated. 
16m0. $3.50. 


‘A library in itself, giving a little of 
everything that the engineer and me- 
chanie will need to know to aid them in 
every-day practice.”—Industrial World, 
Chicago. 


Marks on the Steam Engine, 


Third Edition, Revised, Enlarged, and Inter- 
leaved. The Relative Proportions of the Steam 
Engine. By Wm. }). Marks. With numerous 
Illustrations. 12mo. Extra Cloth. $3.00, 


‘*A work of inestimable value to every 
mechanic, containing as it does rules, 
tables, and directions in regard to the 
steam engine which come into use in 
every-day practical life of the engineer.” 
—San Francisco Wood and Iron. 








If not obtainable at your Booksellers’, 
send direct to the Publishers, who will 
forward the books, FREE OF POSTAGE, 
promptly on receipt of the price. 


J. B. LIPPINCOTT COMPANY, 


PUBLISHERS, 
715 and 717 Market St., Philadelphia. 


TRINITY CHURCH, Boston, Mass. 


Monographs of American Architecture. No. V. 


A_ Portfolio, giving 22 Gelatine Views and 1 
Heliochrome, 13 x 16 inches, of this celebrated 
Church}: tees ce .skges » <> sess iie oles $10.00 
1, Portrait of H. H. Richardson; 2, West Front 
of Trinity ; 3, General View from §. E.; 4, Apse and 
Tower from 8. E.; 5, General View from N. W.; 
6, Main Entrance; 7, Detail of West Front; 8, Tow- 
er, from 8.; 9 and 10, Details of Tower; 11, Cloister 
and Chapel; 12, Cloister and Tracery Window ; 
13, Cloister Garth; 14, Chapel Stairway; 15, En- 
trance to N. Transept; 16,Chancel; 17, North Side 
of Nave; 18, Font; 19, Bust of Dean Stanley; 20, 
Nave, from Gallery; 21, Interior of Tower; 22, 
Cartoon for Window; 23, Plan of the Church. 








Decennial Index of Illustrations. 


In the American Architect aed Building News. 


1876-85. lvol 8vo..... = = Ho's Ah Cea o's a anise $2.00 

A carefully made topical index to the thousands 
of fine full-page Photolithographic and other illus- 
trations printed in ** The Amerikan Architect ” for 
the past ten years, with the architects and costs of 
the buildings illustrated. These include Sketches, 
Etchings, General Views, Towersand Spires, Mon- 
uments, Statues, and Tombs, Interiors and Furni- 
ture, Entrances and Gateways, Elucational, Mer- 
cantile, and Public Buildings, Churches and Parish 
Buildings, Dwellings, Club Houses, Theaters, Sta- 
bles, and Farm Buildings, Hotels, Museums, Libra- 


ries, and Town Halls. j 
MY. 
ted... $5.00 


THE NEW ASTR 
A fascinating and instructive volime, giving 


By 8. P. Langley. Royal octavo. 
the latest discoveries in Astronomiral Science, 
with nearly 100 elaborate illustration. The fol- 
lowing are the titles of the chapters: Sots on the 
Sun, the Sun’s Surroundings, the Sum’s Energy, 
the Planets and the Moon, Meteors, Cimets, the 
Stars. Prof. Langley’s scientific attainments have 
won for him the high consideration of distn guished 
scholars throughout the world, and insurtfor this 
work the leading position among astr(omical 
treatises. r 

“Tt is almost needless to say that his ‘New As- 
tronomy’ will be received with the greaest re- 
spect and confidence. The volume contais au- 
thoritative illustrations, and is infinitely th best 
introduction to astronomy an educated Teader 
can possibly desire. ‘he volume is eminmtly 
readable, not without emotion, and beautitilly 
printed.”—The Beacon. 
_ “We doubtif there is a single novel that ley 
into the winter market that will have a fractin 
of the interest which this book will have for malty 
readers. It deals with the marvelous, but it 
marvelously real. Christmas leads us back to tht 
world of miracle, but to nothing more miraculous 
in physical changes than are revealed to us in the 
revelations of modern science. Prof. Langley has 
an unusual power of presenting accurate scientific 
truth in a popular way. This book is not written 
for the specialist, but for the general reader. It 
can hardly help fiilling one with amazement at the 
revelations df the magnitude, history, and energy 
42 the universe in which he lives.”—Christian Reg- 

er. 


Forsale by all booksellers, or will be sent, post free, 
on receipt of price, by 





TICKNOR & CO., Boston. 














Apri, 1888. Scientific American, Architects and Builders Edition. vii 











| 


. | Ia : . Sine ; os 
Hf Gi. 1/ WANTE —Active, * ivaewen a8 age of / Superior Copper Weather Vanes 
G4 YE dealing with principals, who can in- GILDED WITH PUR 
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IMPORTER AND MANUFACTURER JARVIS B. EDSON, Oot Noto 


Short Notice. 
91 Liberty St., New York, 7 W Jo I 
_W. JONES, 
SUCCESSOR TO : 
CHAS. C. BKIGGS, 

Vv. W. BALDWIN, 
Removed from 213 Pearl 
Street to 
170 &172 Front St., 
Near Maiden Lane, 
NEW YORK. 
Illustrated catalogue of over 250 designs, mailed 


to any address on receipt of 3 two cent stamp, 
half the postage. 





MANUFACTURER OF 


ARTISTIC SLATE MANTELS 


Grates, Fire Place Adjuncts. 


Importer of TILES for all purposes. 


CHAS, B. KLINE, 331 N. 4th St,, Phila, 








Send stamp for illustrated design sheet. 





EDWARD FORD, PRESsT. E. L. FORD, SECY. 
: A. PITCAIRN, VICE-PREST. JOHN F. SCOTT, TRBEAS. 


Gaeeserimmimecoereasis §—FTTSDORGH PLATE GLASS 60, 


Warars Natrel_Aial Hte 5, igHep PLATE cLass 


Over 20,000,000 square feet used within 10 years. 


This Roofing is not injuriously affected by atmospheric agencies and will not 
waste or becomé brittle by evaporation, as with goods made from Coal Tar. Three-sixteenths thickness, made expressly for fine residences. 


“COMPOSITE” FELT. LARGE AND WIDE GLASS A SPECIALTY. 


For Roof Foundations. 
A two-ply, composed of one layer of saturated Felt and The Largest Plates of Glass in the cities of Chicago Cleveland, 
Detroit, St. Paul, Syracuse, Pittsburgh, Philadelphia, Balti- 


one of manillatope paper, cemented together. Combines 
durability and strength with lightness and pliability, and is 

more, and in many New York buildings were 
manufactured at our works: 














Ground and Rough Plate Glass for Floors and Skylights. 








absolutely imyervious to moisture; for use under slate, 
shingles, etc., it is especially valuable, since, as soon as the 
Sun comes upor the roof, the cement contained in the sheath- 
ing closes tightly around the nails that have been driven 
through it, andforms of the sheathing itself a complete water- 
proof covering. : 

Send for sgmples and Circular No. 2, 


WARREN CHEMICAL & MFG, CO. No. 114 John Street. New ok TM MENSE PRODUCTION. 
a 4) NE ieee Let a 
The Barry Hang er, The combined production of our two factories is 260,000 square 


feet per month. The largest production of any factory in the world, 
which enables us to fill our orders promptly. 














Each wheel on the *‘ Barry Hanger’”’ Th : : 
e high reputation and unprecedented lar, 
is on an independent axle. All other E P Pp oe alee isale Of ease meee 


hangers have the two wheels on one axle. by this company since its organization is due entirely to its supe- 
Consequently, when one track settles more|Yior quality, NATURAL GAS alone being used throughout both 


than the other (as they frequently do), the} works as fuel. 
axie ‘“‘tips,’’? and carries the door side- 








wise toward the lowest track, causing an —CORRESPONDENCE SOLICITED.—— ‘ 
unpleasant rubbing against the track or 
casings below. The “‘ Barry Hanger” Works No. 1, Works No, 2, 


overcomes this trouble, and a door will run 

as easy and true in the center, when 

there is a variation of one-half inch or 

more in the height of the tracks, as it) wesTERN UNION WIRE AND TELEPHONE CONNECTION IN GENERAI 
would when they are perfectly level. OFFICE, CREIGHTON. PA 

—MANUFACTURED BY— = = 


SYRACUSE BOLT CO,, 


SYRACUSE, N. Y. HY J... JOHN SO@ WN. 
Warranted Seo. =? ROOFING SLATE 


Srower. eg po hy ek ay desai of my seed enables 
ee. table ahd #lowerSeed Cataloaan inc iat ence MARBLEIZED SLATE MANTELS, SLATE HEARTHS, SILLS, LINTELS, ETC. 


for every sonand daughter of Adam. It is 


















































CREIGHTON, PA. TARENTUM, PA. 














































































































































































































































































































































liberally illustrated with engravings made directly SLATE NAILS, ROOFING FELT, SLATERS’? CEMENT, ETC, 
from photographs of vegetables grown on my seed ‘ - 
. Besides an immense variety of standardseed, you EstiMATES FURNISHED ON ALL SLATE WORK. 
will find in it some valuable new vegetables not found in 















other catalogue. As the original introducer of the QUARRY, OFFICE, 
valuable vegetables, I invite the patronage of the public. 
Substitute for C I 
ubstitute for Common Plaster. 
plaster, to saturate the building with water. 


an 
Eclipse Beet, Burbank and Early Ohio Potatoes, Hubbard 
/ Sos: JAMES J. H. GREGORY, Marblehead, Mass. BANGOR, PA. 18 BURLING SLIP, N. Y. 
It is hard as marble, and will last as long as the building. 
It costs but little more than lime plaster, and its superior qualities make it immeasurably cheaper. 


Squash, i Cabbage, Cory Corn, and ascore of other 
The New, Cheap, and Only Superior 
WALL PLASTER It does away with the warping and shrinking of doors and casings, it not being necessary, as with common 
It saves waiting several weeks or months for the building to dry out. A room finished one day can he 


MANUFACTURED FY 


ied the next 
ant occupied t : 
Adam : It does not crack or fall off, even in case of leakages. 
Manufacturing It is applied easily by any good mason. 


It is the only material with which repairing can be done neatly and “ to stay.” 





Company. 
(as For Prices and Estimates, or Further Information, Apply to or Address the Company or to their Licensees, 
For Pennsylvania, KEYSTONE PLASTER C0., 233 No. 23d St., Philadelphia, 








‘ OFFICE || or, ss 6 ‘© Williamsport, Pa. 
63 EAST GENESEE STREET, || 5 For Massachusetts and Rhode Island, BAY STATE ADAMANT CO., 164 iigremenire: St., Boston, Mass, 
For Connecticnt, CONNECTICUT ADAMANT €0., 480 Grand Avenue, New Haven, Conn. 
SYRACUSE, N. Y. | For New Jersey, NEW JERSEY ADAMANT (0., 61 Passaic Avenue, Harrison, Ne Js 


Srientitic American, Architects and Builders Edition, Aprit, 1883. 


THE SPENCE HEATERS, 


SIMPLE, DURABLE, 
ECONOMICAL. 













































































No Heat passes to Waste into the Chimney. 




















Will warm several rooms with no more fuel 
than Is required to heat one room 
with a stove, 











































































































HEATING BY HOT WATER CIRCULATION. 




















For Descriptive Circulars, address 


THE NATIONAL HOT WATER HEATER CO. 


No. 191 FORT HiIiLIT SOUAR E, 
—_————— BOSTON, MASS.(————- 


IMPROVED WINDOW SILL. 
bd s This invention relates to window sills for bricks 
2 cae ie. stone, or wooden buildings, and provides a cheap, 
= EEA LEE durable, and easily applied sill, which when set in 
P : é - place, presents an ornamental appearance, and 
SS \ \ 











effectually excludes rain, snow, or dust. from the 
building, and also protects the walls of the build- 
ings, and thereby promotes the durability of a 
brick, stone, or wooden structure in which the sill 
isused. This sill is made in one or more pieces of 
metal cast in the ordinary way, in iron or 1, and 
gives ample strength an durability. 


Twenty-nine awards of merit 
attest their superiority, which con- 
sists of a perfect lock with no cleats, 
springs, or exposed joints. 

A practical, durable, fire-proof, 
and ornamental roof covering, 
equalled by none; fully guaranteed. 
References furnished in every city 
and town of importance in the 
United States and Canada. 
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Walter’s Patent Standard Metallic Shingles. 


This window sill is formed witha ledge or plate, 
A, which rests on the well of a building, and an 
ornamental or molded front pend2nt portion, B, 
which is formed with the plate, A, and projects 
below this plate at the face of the building. C is 
a flange which enters a groove. d, made in the un- 


WHOLESALE AGENTS. 
W. W. Mexraqunr & Co., San Francisco, Cal., Pacific Coast. 


Puiuuies & BuTTORFF Mra. Co., Nashville, Tenn. = : x 
McDONALD, Kemp & Co., Toronto, Sole Agents, Canada. rapes of sill, D, of a window frame, E, built 


KNISELY & MILLER, Chicago, I. THE NATIONAL SHEET METAL ROOFING Cco., These sills are now manufzctured in large quan- 


J.J. WALTERS, Denver, Col. tities and of any desired size or shape. 


JEROME TWICHELL & Co., Kansas City, Mo. 510, 512, 514, 516, 518 & 520 East 20th St., New York.| For further particulars, address, ? 
NEW PRAGUE MEG. CO., 
New Prague, Minn, 


FOR HEATING 


E Private Dwellings, Puble Buildings, 
Offices, Conservatores, etc. 


HOT-WATER CIRCULATION. 


THE GURNEY HEATER isthe best, most 
economical and durable. Seven sizes. Quickly set up; 
requires no brick-work; does not corrole or rust out. 


Saves 25 per cent, in Fuel, 
Noiseless in Operation. 
No danger of Expiosivun. 
Even Tenperature. 


(= Our new InsTRUCTION BOOK Will t& sent gratis 
to ARCHTTECTS and FITTERS upon applicition. Also, 
Price List. 

Guracy Hot-Water Heater 0o., 237 Franklin Street, Bosion, Mass, 
WORKS AT BASt Boston, MAss. 
LING ‘1ES.—M. H. Johnson, 140 Centre St., N. Ys Ri 
ABO Bol fers & 44 W. Monroe 8t., Chicago, I1l.; wy a pie 


Ddacn Place, Detroit, Mich.; William Gardiner & Uo., Portland Oregon; 
J. L. Frisbie, 526 Phila. 8 ., Covington, Ky. it paystodo work erly, 


ere HOMES (PATENTS. 


O- DAY MESSRS. MUNN & CO., in connection with the publi- 

cation of the SCIENTIFIC AMERICAN, continue to ex- 

Or, MODERN amine improvements, and to act as Solicitors of Patents 
' 


















= for Inventors. 
EXAMPLES of In this line of business they hers ae fort one years 
experience, und now have unequale aciiti or the 
MODERATE preparation of Patent Drawings, Specifications, and the 
acy” COST prosecution of Applications for Patents in the United 
| States, Canada, and Foreign Countries. Messrs Munn & |, 
é Co. also attend to the preparation of Caveats, Copyrights 
™ HOUSES | for Books, Labels, Reissues. Assignments. and Reports 
Fah on Infringements of Patents. All business intrusted to 
BRAY 3 E = them is done with special care and promptness, on very 
Published in one annual and three quarterly parts. reasonable terms 


A pamphlet sent free of charge, on application, con- 
taining full information about Patents and how to pro- 
cure them; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements, As- 


Price, Annual Part, 50c. Each Quarterly eee Rejected Cases, Hints on the Sale of Pa- 


Part, 25e. The four parts postpaid, #1.00. We also send, free of charge, a Synopsis of Foreign Pa 

F, L. SMITH, Architect, 22 School St., BOSTON. tent Laws, showing the cost and method of securing 

patents in all the principal countries of the world. 
MUNN & CO., Solicitors of Patents, 


|e OSY HOMES : 361 Broadway, New York. 
s BRANCH OFFICES.—No. 622 and 624 F Street, Pa- 


Building, th St a WN ington, D.C. 
How to Build Them. cific Building, near 7th Street ashington, D. C 


‘ Contains 96 pages, showing 
complete designs of 10 low- | ———————| THE CORTRIG HT ROOFING TILES AND SHINGLES. —— 
cost houses, with. valuable Ss J 
inf ation for th h 1 1 1 ili int == 
wich ts build cconomicaty | Bilge Coping, Hips, Valleys, etc., also Fire-proof Ceiling or Siding Plates. 
The book will be. mailed, a TILES. Ds 
post-paid, on receipt of Price, 25 Cemts. Postal = —_—_—_—_——_— Now PRINCIPLE, Our Mera. ‘Tema put-eeeeeneeehn Dn 


j, OF 2 ct. ste s 
notes AES ges i atone COMB DOWNWARD. MAKE THE MOST HANDSOME and 
F. Le. SMITH, Architect, 22 Scho'l St., BOSTON. ABSOLUTELY STORM-PROOF METAL PLATE COVERING 


= NOSE sHINGLES. 

Gothic Pattern. The BEST SHINGLE ever offered to 
the trade. Can be laid more QUICKLY and EASIER 
than any other. HANDSOME, FIRE-PROOF, and PER- 
FECTLY SrToRM-PROOF. Architects, builders, and 
owners endorse our whole system of roofing. 

Tllustrated Catalogue mailed to any address an 
application. 

WESTERN OFFICE, Cortright Metal Roofing Co. 
i 1007 Walnut St., Cor, Broad & Race Sts., —_— 
Our Gothic Shingle and Plain Ridge Coping. Kansas City, Mo PHILADELPHIA, PA. Shield Tiles as laid on roof with Roll Ridge Coping. 






































































































































THE ‘‘IDEAL”’ 
PATENT TILE-LINED BATH-TUB. 
Perfection of Cleanliness and Durability. 
SHARPLESS & WATTS, Patentees, 
BAKER BUILDING, 

1524 SHESTNUT ST., PRILADELPHIA, 


£° .# for Ilustrated Circular and References. 





Apri, 1888. 





GATES IMPROVED HOT WATER HEATER. 


This is the only system of heating which, with cold weather and warm rooms, has smoke pipe only 
warm. I have never seen steam heater, furnace, or other hot water heater that would do this. Hence. 
greater economy of fuel overall others; and while this possesses every advantage that others have, this 
also has the positive circulation to each room due to the independent boiler system. Notice, this is the 
only cote tains tank for water supply in cellar, and will, for a month at a time, supply water auto- 
matically toeach radiator. This works by air pressure. Improved noiseless circulation. Stops the over- 
flow which is liable to occur with open tanksin upper rooms. No overflow to wet ceilings and ruin 
house. Perfect combustion of fuel, because no water comes around the fire, and more boiler surface 
a to fire than usual to do same work. Boilers for house heating each 3% in, in diameter, 8 ft. 
6 in. long. 


SAFETY 
— VALVE 
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BE. N. GATES. . So. Hapiey, Feb. 17, 1877. 
Dear Sir:—The system of Hot Water Circulation which you put into my store has proved itself fully 
equal to all that has been required of it during the severe weather of this winter, and I think it is fully 
equal to heating our rooms up stairs in addition to what it is now doing. I find it economical in the 
matter of coal, and that it affords a very pleasant heat—far superior to the furnace heat to which we 
have been accustomed. Respectfully yours, C. A. GRIDLEY. 


For full particulars and price, address E. Ne GATES, Box 1504, Fitchburg, Mass. 





‘©The Best is the Cheapest, 


Keystone Steel Furnaces, 
Air Tight Steel Furnaces, 


Manufactured by J. REYNOLDS & SON, 
{Sth and Filbert Sts., Philadelphia. 


‘*4 Perfect Furnace at Last.” 
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These Furnaces are supplied with THE ** REYNOLDS CLINKER CUTTING GRATE” 
with Patent Dumping Attachment, the best LABOR and FUEL SAVING invention ever applied 
to HEATING APPARATUS, It is perfection. The Grate can be dropped and cleaned off with 
closed doors, thus prevetting all dust. These Furnaces are perfectly GAS, SMOKE and DUST 
TIGHT, | SEND FOR CIRCULAR. 


THE IMPROVED FLORIDA 


iSTEAM HEATER 


The best and most complete House Heater in the world. 
Self-feeding, automatic, portable and saves all expense of 
brick-work. Most economical. Carries steam from 10 to 12 
hours without attention. Compact. 14 sizes, from 4 to 6 feet 
high. Anti-clinker grate, easily shaken, no dust. Sales larger 
than the combined sales of all reputable Steam Heaters. 


SE, 


all giving the best satisfaction. Estimates furnished of appli 

















GENERAL 
"AGENCIES 


co Baith 2 Md 
oe mor . 
MFG. CO., St. Louls, Mons 

B. TABER & SON, Ohicago, TIL 

JAMES P. WOOD & CO., Philadelphia, Pa. 


S PATENT STEEL DOOR HANGER 


he most perfect Anti-Friction Hanger in the Market. 


BECAUSE 


It is made of steel throughout, except the wheel, which has a 
steel axle. It will not break. tt is practically free from wear. 
It is almost noiseless in action. It requires no oil. It has abroad 
bearing on the door, and keeps in line. It is by far the most 
durable. It may be used with any track. It is always in order, 
BmANEV’S PATENT TRACE 
Is made of steel and is easily put in position. Catches and holds 
no snow or ice. Door hung thereon cannot jump the track. Is 
not subject to decay. Requires no fitting, but is ready at once. 
May be used with hangers of other manufacture, 








a \ 
if) vu 


Maytifactured by TA 


/ JOHN H. GRAHAM & CO., General Agents, 113 Chambers St., N. ¥. 


EP. WwiLtcE & Co., 


MANUFACTURERS OF 


DOORS, SASH AND BLINDS 


FRAMES, MOULDINGS, BRACKETS, TURNINGS, Ete. 
Every Description (in Hard Wood or Pine) of 


Stair Work and Interior Finish, Mantels, Sideboards, Pulpits, 
Pew-Ends, Office Counters, Store Fixtures. 


Corner 22d and Throop Streets, 








Scientific American, Architects and Builders Edition. 


IN EG BROS., Poughkeepsie, N. Y.| 


CHICAGO. 2 


ART STAINEDGLAS 


rs 





NEW “CARTON” 





Immense 
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_ 10 R-RADIATOR= 




















“Happy Thought” Revolving ‘‘ Duplex Grate.” 


NOS CiIN KERNS. 
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Radiating Surface. 













































































New catalogue for 1888 will be ready soon. 
Send for one. 


—Sole Owners and Manutacturers.— 


CARTON FURNACE CO. 


Established 1847. 1888. 





All Cast Iron. Self Cleaning. Two Radiators and No Bolts used. 


Incorporated 





he Globe Steam Eleater 


Has been thoroughly tried _1 g1 
in many private and public 
buildings and always found 
to be the best. Very econo- 
mical, and easily managed. Tonmmennocnyf 
Large surface exposed directly to the fire. Ask for all ~~ 
particulars before you place your order for any other. 





DAMPE 


GUC Tl 
i fn me 
SAFET nn 
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THE GLOBE SAFETY DAMPER REGULATOR SHOULD 
BE USED ON EVERY STEAM HEATER IN USE, 
* Tor new Illustrated Price List of Globe Steam Heating Appliances, address 


Globe Steam Heater Co., North Wales, Pa. 
THE STURTEVANT 


Steam Hot Blast Apparatas 


FOR 


HEATING and 
VENTILATING 


BUILDINGS 


OF ALL KINDS, BY A FORCED 
CIRCULATION OF WARM ATR. 





115 Liberty St., New York. 
31 No. Canal St., Chicago. 






























































Send for Illustrated Treatise on 
Ventilation and Heating. 


B. F, STURTEVANT, 
BOSTON, MASS. 
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BRANCHES : 


Chicago. 
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FOR CHURCHES, DWELLINGS, Ete. 


Keystone Stained Glass Works, 
271 SOUTH Sth ST., PHILADs. HIA, 























Economist Steel Plate Furnaces 


STEEL PLATE ECONOMIST RANGES 


Are Superior to all others, 


Klein's 


Simplicity, Durability, Economy, are its chief advantages. 


TRY THEM, AND YOU WILL HAVE NO OTHERS, 
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sa Dian Sel Dome Fries 


PORTABLE and 





ALL SIZES. 


BRICK SE'T. 


Patent Self-Cleaning Ash Pit 





Obviates labor, dirt, and an- 


. Common Sense Clinker- 
noyance. Sure preven- 


Crushing Grate. Great sav- 
tive from fire caused x : : 
ing of labor and fuel. 


by hot ashes. Perfect Dump. 









































Patented and Manufactured by Office and Salesroom 


The Schoen Heater 13 North Eleventh St 
and Stove Ge, e Philadelphia. 


SEND FOR ITGUSTRATED CATALOGUE. 
AGENTS WANTED IN EVERY TOWN. 


OMEGA FIREPLA 

































































The 








































































































































































































































































































































































































































































































2/ page illustrated catalogue 








































































































containing full information and 
prices, sent to any address. 















































A Double Heater and Perfect Ventilator. A Revolution in Fireplace Heating. 
Gives the combined heat of both a Furnace and Fireplace, with Perfect Ventila- 
tion. Equalizes the heat in every part of the room. Burns equally well Hard or 
Soft Coal, Wood or Coke. Address 


OMEGA SIOVE AND GRATE (0, 


SS Euclid Ave., Cleveland, Ohio. 
Wew Combination Dividers. 





SSS —— 





Forming Dividers with short and long extension points (pencil may 
be used in connection with either), Outside Calipers, 
Inside Calipers and Hermaphrodite Calipers. 

The head and socket legs of this tool are made from drawn (not cast) bronze metal, and are hard, 


tough, strong, and finely finished. 
The joint is large and firm, 


The quadrant is round and fastened by an improved method. The 
steel points are tempered by a process which leaves them hard 
and tough. On the threaded end of the quadrant, between the 
adjustable legs, is a knurled nut, against the inside of which a 
helical spring acts. After the points are adjusted the nut may be 
turned back against the leg, LOCKING IT FIRMLY. 

A common pencil fits either socketed leg, while an auxiliary 
holder is also furnished to fit reversed end of either point. This 
is one of the most useful combinations of the kind, as well as the 
BEST MADE tool ever produced. 


Send Stamp for Dllustrated Price List of Fine Tools 
for Mechanics. 


ua. S. STARRETT, 


MANUFACTURER OF 
Combination Squares, Caliper Squares, Bevel Protract- 
ors, Thread Gauges, Steel Rules, Surface Gauges, 
Scratch Gauges, &c., &c. 
Fall Line of Calipers aud Dividers, best on the market. 


ATEXOL, MASS. 





STARRETT’S NEW COMBINATION 
DIVIDERS, 


Scientific American, Architects and Builders Edition. 


APRIL, 1888. 





he M. H. JACOBS’ FURNACE Co. 


Manufacturers of the celebrated wrought iron spiral radiator and steel dome portable 


WARM AIR 
FURNACES 


With Hot Water 
Attachment. 











T 
It wears the 


Com of = 
Superiority. 
«(is Most avail 


my) | AND 
POWERFUL. 


The Spiral Radiator is exciting universal attention and careful examination by the public, as evi- 
denced by the drift of popular favor. A cursory examination alone is sufficient to show its merits and 
superiority. It combines all the requisites of a successful furnace, viz.: Future Maintenance, Effici- 
ency, and Power to Economize and Radiate the Heat Desired. No less attention has been given to the 
qualities upon which depend the health and vitality of our families. 

MANUFACTURED BY 


M. H. JACOBS’ FURNACE CoO., Syracuse, N. Y. 


“Te AU BU Re 
STEAM HEATING BOILERS, 


Automatic, Self-Feeding, Portable. 


Requires attention but once in from twelve to 
twenty-four hours. Fuel magazine surrounded by 
water. Self-locking shaking grate. Waste of coal 
impossible. No dust. No gas. 


he Woodcock Patent Shaking Grete, 
For Boiler Furnaces of all Description 





Most Perfect aud Durable 


THE KING 
of HEATERS 





| 











Saves its cost in a year, supplanting all other shak- 
ing grates. No waste of coal. No burnt or broken 
grates. Self-locking, and as nearly automatic as a 
grate can be made. 


Send for Illustrated Catalogue. 


Woodcock & Co, Avon, N.Y. 


TO BUILD A PERFECT HOME 








USE 
COMBINED 
SHEATHING 
LATH, 


Hall’s Patent, 





It makes a cheaper, warmer and stronger house than 
brick orstone. Itis a dry and therefore a healthy house. 
The plaster will not crack. Architects and Builders 


specify it all over the country. 
ADDRESS 


The Byrkit-Hall Sheathing Lath G., 
——--926-228 LA SALLE STREET, Room 28, CHICAGG ILL. 


For Eastern and New England States, address 


I. G. JENKINS, OSWECO, N.Y. 
Timby’s Burglar-Proof Sash Lock and Ventilato:. 


Patented March 29, 1887. 
Manufactured from the Best Malleable Iron, Steel, Brass and Bronze Metal. 


; ‘ Is very simple in construction, strong and durable. 
Fig. 1.—Section of Frame absolutely Burglar-Proof, and a 3 
with Lock Applied. 


pul 2.—Back View of 
ock and Operatin; 
Device. 


| pat ge Ventila- 
tor; automatic in action, easily applied to any win- 
dow, as it adjusts itself to varying thicknesses of 
sash or inside stops. 


Only One Lock is Required for a Window, 


as it controls both sash gael i! bolting either or 
both securely in any position desired, thereby afford- 
ing means for perfect ventilation,and at the same 
time absolute security against burglars and sneak 
thieves. It is easily operated, ornamental in appear- 
ance, and does not interfere with applying weather 
strips or inside blinds. It is jure as important that 
each and every window should be provided with a 
as substantial lock as that the front door should 

e. Buy the Timby Burglar-Proof, and take no other. 
The convenience and absolute security afforded will 
be ample reward. Full directions and pattern for 
setting accompany each lock, 

For Price-List and further information, apply to 































































































































































































































































































































































































Thumb Nut moved up- 


Thumb Nut moved upward, JENKI N S & TIM BY, _ ward and bolt thrown 
releasing upper sash, e OSWEGO, N.Y. back, same us in Fig, 1. 


a 





AprIL, 1883. 
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MARSTON’S 
Hand G Foot Power 


[irvalar Saw. 


Iron frame 36 inches high. 


Top 80 x 40 inches, centre part 
ofiron with epee grooves on 
each side of saw for cutting 
off gauges to slide in. Ripping 
guuge slides in iron groove. 
Steel shafts. Gears are all ma- 
chine cut from solid iron. Bor- 
ing table and side treadle. Two 
6-inch saws and two cranks 
with each machine. Weight 
350 pounds. 


Send for price list. 


J. M. Marston & Co. 


Cor, Appleton & Tremont Sts., 
BOSTON, MASS. 



















































































KEELER & CO,, 


Woop MANTELS 


FURNITURE, 


Made from our own or architect’s 


drawings. 
81-91 Washington St. 


Cor. Elm, Boston, Mass. 





Air and Combination Warm-Air and Sean 


THE BEST HEATER IN THE WORLD. HAS NO EQUAL IN ECONOMY OF FUEL. 


Has been tested against several of the best Furnaces in the market, and always produced from 25 to 40 per cent. more 
heat from a given amount of fuei than any of its competitors. 





this Furnace to the public, I wish to call attention to the fact that this is no modification of any other Furnace manufactured, 
: ANU simply differing from others in the use of a different Radiator, placed upon the top of the Fire-Pot, but is a new departure in 
the way in which it uses the products of combustion before they escape to the chimney, and also in the manner in which the air, which eventually 
passes out of the Registers, is checked in its direct passage, and retained between hot plates until it has been thoroughly heated. : 
Inasmuch as the efficiency of any furnace depends upon the amount of Radiating surface it contains, that which offers the largest Radiation in 
proportion to the size of the fire pot will give the greatest amount of heat for the smallest consumption of fuel. 


This Furnace is made for Hot-Air alone or with Steam Attachment; also for Hot-Air and Hot-Water Circulation. 


Manufactured by the ALSOP FURNACE AND STOVE CO., 35 & 37 West Water St., Syracuse, N.Y. 


Easily operated, easily cleaned and perfectly gas-tight. 
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SEND FOR CATALOGUE. 
RUSSEL WHEELER, SON & COMPANY, 


CHILTON PAINTS. 


PALACE KING 
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R FURNACE 
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The Chilton Manuf’ Oo. would call the attention of Architects 
and persons desiring a good article to their Pure Linseed Oil 
Paints. The most durable and therefore the most economical 
in use, Sample cards of colors sent on application, 
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SMOKE PIPE 


aN, 





147 Fulton St., New York. 
141 Milk Street, Boston. 


xii Scientific American, Architects and Builders Edition, 
NATURAL GAS 


Js perfectly free from all impurities, and steel =  g ae 
heated by its use does not scale. It contains no eee “oe s 
sulphur or other base substances. We are the first Z Ain, 

to adopt its use in heating saws for tempering, 

which explains the cause of our saws being tougher 

than uny others now made. 


Apri, 1888. 










































































Band Saws. Band Saws. 
DAMASCUS TEMPERED BY NATURAL GAS 
HEAT, SUPERIOR TOUGHNESS. 


OUR CIRCULAR SAW 


After mare than ten years’ experience in the manu- 
facture of Band Saws, we have discovered a new process 
of Tempering and Straightening all at one opera- 
tion. This process insures absolute perfection, 

We specially request all users of Band Saws to send us 
their address in full, and also a description of the sizes of 
saws used, and we will, by return mail, quote them special 
prices, and also send” them our pamphlet on the Band Saw, 
which contains much valuable information for all users of 
Band Saws. 


Of all sizes from 6 inches in diameter to 6 feet, both SS Z j 
Solid and Inserted Teeth, also our : . 


Double Toothed Gross Cuts 


(two saws in one), for alluses HAVE NO 













































































Our SAWYER’S HANDBOOK will be sent FREE to any part 
of the world on receipt of full name and address. 


asaress EMERSON, SMITH & CO, uumireD, 


Beaver Falls, Pa. 


The Superior Quatty of our Band Saws, All Tempered, Straight- 
ened, and Tried at one operation, which we have patented, makes 
them so perfect that our SALES HAVE MORE THAN TREBLED IN THE 
PAST YEAR. Our largest and best customers prefer them to the 
best imported saws. 


WRITE FOR OUR CIRCULAR AND REDUCED PRICE LISTS._21 


CLASSIFIED ADVERTISEMENTS.—Continued from page xi. 


































































Furnaces, Page Page | Polished Plate Glass. Page , Shingle Stains, Page 
Alsop Bunnace AMCISLOVG CO.0i..5 mc aeneeene ea KL _ Mi ot Building heehee: Pittsburgh Plate Glass Co <<. sass.swa-seicdes vii Sam’l Cabot.......0..<:.c1p pee eee odeaa 
Capponuiimnnee OGL Iss. Jeucsess yore ses sianueas ix ene oe ewlett. cans Laiaice yt ae Dexter Bross... J.56::<8 Divs: dette 
BR, A. Jackson & Bro..........-..005 2-0 cover ii Manly & ‘Cooper Mfg: Go."....... cceoss stan le: iv ab ss) Abdel Mt heey iii Bn ctaearaeeus moe sr 
aus he EN Co.. eure sk = Mellert Foundry & Machine Co......... cover iii) Porous Earthenware. 9 F. B. Mallory... . ~~. 35S: ee iif 
Leibrandt & McDowell Stove Co........ ....i| Leveling Instruments, AS Henry Maurer & Gon .,.....+000sese-senreeses i) Skylights, 

Omega Stove & Grate CO..... ....sssecsecueess x JORDY ELAE DION fa.taness he cne nae eeer a ome ii] Portland Cement, G. Hayes......00.<c0.-e0y sawes'es es nvonien cea iv 
J. Ws PearesPurnave G6. 2.2.5. s1essqsascseanen ve i Liquid Gine. Lesley & Trinkle ......... seeeeeee ees cover WV | Sliding Blinds. 
a aro eae ne ais Os Cute'o ahatete cose setioenlncss ve e Page’s Liquid Glue and Cement Co...... viii Sehr! oan ppliances, ys Wai, Willer . .../\.d0. ss quae Leeann ae iii 
1. 2) 0 ee ee ee n EDs, ahcied qceitinlelu pia. vib e'a.averelelel ey ere mate ate 1 
Schoen Heater and Stove Co........6.-esee eevee x | Lithographers. ; .. | Prepared Roofing ary ins fet wise | de iv 
Furniture, d Schumacher & Ettlinger................ cover ii Mf. Whvet, Je & Corset eas .. cover iy | Stained Glass Substitute, a ara 
: <eeler OBA 25 Sanapece to sc Seal oem se xi| Lumber Driers. HW Watecti.g) fckies-c-ce sone cover iii WC. Young... . ...d6c.dcnee eens 

Gas Engines. St. Albans Manufacturing Co.................. ii] Pressed Brick, Stair Iro 
Economic Motor Co . Chicago And nP d Brick C ii aif a 
Williams & Orton Mfg. Co Machinists? Supplies, go Anderson Presse ACK CO «essere ee u Manly)& Cooper Mfx, Co... i aoeecaseeueaeee «lV 

Gas Fi Wells Bros? G00 2226. 20en oe. ck ce hae ncere est ij | Pumps. _ | Steam Hot Blast Apparatus, 

a . ERS — Mahogany and Veneers. Goulds Mfg. Co......... PRIOR APRERA ree cover iv B, EB. Sturtevant...c44:22:. = |e eee 

Gas ay Water Pil oe wR dh. Vieien Se MAY DGIS ccces Pe cadeh ce 1 ate etieos Cobisies Meise s vii | Pumping Engines. oy Steel Alphabets, Stencil Cutting, Ete. 
Gloucester IG Ww ee y | Mail Chutes. Economic Motor O0-... ....+. sosecseee .cover ii JDK. /StutzmAnie cts: qe is cs aad ntae aaa 
Mellert Foundry & Machine Co......./.cover iii| The Cutler Mfg. 00..............0.00006 cover if | Bae eee ats pt ae eoTine mene 

ctimcentenke Mantels, Grates, Fire Places, Ete. y & Cooper ee UNS cst o's owe av cauicgieres iv iliers 4a. Ono sce cel vnb nme eh eee ences COVER EE 
Malaga Glass & Mfg. CO..........005 oe cover int: .- By SF. SORNSON 5.20 es sces Casson Ieary aha gs vii | Railway and Steam Fitters? Supplies, | Tinting Colors, 

Pittsburg Plate Glass C0. ......c...-sesee+es= il 1) | MBB ONO peck vg yea cauaeneaet aoe em vii] _ Fayette R. Plumb... .........--..+s+04+- coveriv| Eureka Color Works..... .-............- cover iii 
P; Semmer & Co...:; 5.-ass bas ees aeons iii] 1tasons’ and Builders’ Supplies. Recording Thermometer, 2 Tools and Foot Power Machinery, 

Glass—Stained and Mosaic, Sak CRronGh We COT me (ce eeee eh eee ii The Draper Mie; Conic: «2 igen sqeueven ene seewekV > Ei Little ..is..233e.07n8 eta see @¢ coduuse ii 
Bacon Stained Glass Works.......0...0..s..00: iii Mathematical Instruments, Reducing Valve, 5 Pavett Falls Mfg. Co........ Shine 6 wig sap ola/e a ie ii 
Aifred(Godwitt., 4; -.5-ceb2..c. -sotekaaee cover iv ® Wi Dev6e & CO. eee. i Mason Hopulator ©0:20 5: s...tcs.. ceva see o deena iv ayette R. Plumb.....-... .- -- cover iy 
Keystone Stained Glass Works. . .. AZ| ee ow gan a, | nS ee OR ee Refi Tower Ornaments, Finials ‘Ete 
C. H. Postel & Co ‘cover iii Metal Signs. SS OCeOr ns 5s Thos. W. Jones ¥ 7 vii 
William Reith.. veouse tieteeeticeses o11 GOVE iii Joseph Neumann Co. (Litd.) FES ee ns a ate cover iii LP, Weink..3. ~oceescstoc ce ses 25s cee eee cecil Hidereround Cabl ot Nee ee kee = > ba 2 eo pa 
¥. Js Biostar: 2 eeeeteakset _....-..cover iii | Metallic Roofing Tiles and Shingles, Roof Snow Guards, ~ Standard Underground Cable Co 
Tiffany Glass CO..-. -.-. >... oo. Set Petes vi pent Metal Roofing Co...............+- viii John H. Hiller eernasees< nacorsnndece cover ii Valves'and Mics Etydranel Mit += Gitsiaein'> ae 

= ummey, Spering, Ingram & Co. ......coveriv | Roofing Paper, Ete. 5 

oe recce = at eis as ii National Sheet Metal R« ofing CO...2.s...005 viii aes Packhix CO 2, a aes: fee eee cover ii Gloucester Iron Works ....-.....ss0e0+. sense +v 
Hitchings & Co....-.----. see seer cece ee, COVE ii Thorn Shingle and Ornament Co.......... +++. iii M. Bhtet; Jn. 000s. tau a oe eee cover iv Mellert Foundry & Machine Co.. ~ cover iii 
Now Vork Centauri, ‘OGHEr il Mineral Wool, ae B W. Johns by LO Daamesebepcoricshaeger Os seat! Alt gat eS ee: F 

= Vestern Minera GOL-CO. sores bce hc heeeee Vv arren ny =i & a eA oe oe ce nie Ae cover iii FOE & U0, ..- ves ese dealin nine ovee cenee 
orerue 2) chia eh Shase for Floors, ome iinvtar aiacatl Warren Chemical & Mfg. Co. RMS tue. | Vii Standard Varnish Works............ sea eee 

3 Rabtasde:. 4 ACLS pa see e eer sreeeenrese anes Sisivd ania Nesta Tee Hi. BY. Wateomas...steccces cine cover iii| Vault Lights. ' 
mane AES ee <r SH. French & Co Roofing Slate. ¥ ee & Cooper MEN CG. cockeen es ub none Sn 

: ee ee eae ae eee k Fitti 5 aOR NSO eos cecamekasfoide ax co aemeieee a .--Vl| Ventilating and Exhaust Fans, 
Hack Saws. se fat 6 eA eens < be ese Dl te iii The Old Bangor Slate Co.......... ..2s..s.+0e. vi Geo! P)Ularkis | alu ECR a ek. 
=e spans BilO...... -ocsisswaecesesep ss ess Grnouniental Erick. Bootes Tie “% : ea "1 ES Wall Plaster. 
BEAVER Pla eoveray Chicago Anderson Pressed Brick Co... .......ii N-&G Mavtaniie’ ngram & Co. ..X1 makes ia eG Adamant Mig: 00., "Rast i soans tease meeee ce ae 
+ Pe eee ei ee Ornamental Glass Work. ane and Wall wile, an a eee 
Seer ring sack pee i C.UHarestel & Cote ee ee ae ae era re apr eer 7 Tiles, ™ Instantaneous Water Heater Co............... iv 
.F.& J. Be SMe eit <n» \caxottaassve beets ~ rv OA ee eis ence cates ii 
The Western Sand Blast Co.......... ...0.0.5 iii 4;;| Water Pressure Regulators, 

Hardwood Floors. Cortright Metal Roofing Co................. viii H. Mueller & § 

WO0G2MipgaIC COINS J. -Saseesecnteses 2). cover iii | O"Mamental Iron Work, : The National Sheet-Metal Roofing Co....... viii oe eat, ae en SEES % 

Heating Apparatus : Manly & CoopertMti. Comes. :iiceaesapss aigennae iv Thorn Shingle and Ornament Co...... seiee adi veces Stri 
A brain Gasiinaeiio Se sae. cover iii | OrMamental Rustic Work. _ |Sand Blast and Embossed Railroad Weuther he bce gaps fray ec y 
Alsop Furnace and Stove. Co: . .<:s8ids Skaicc sss xi John Wheeler........ 5: .serssseesee reece sence a Glass. i a Thos. W. JOuea vii 
Job’ Baxtlotsia Onsen s. «<1... EEE ween ol ix | Packing Materials. The Western Sand Blast Co............-.-.+2+5 il | Window Sash Cord, 9 7°00 
Carton Purnace Corse. ... «<<<: sateweeeeie nels ix. Asbestos Packing Co..............-2++++ cover ii | Sash Cord, J. P, Colman & Co. ... cover ii 
Daple i. og: Hestemo.*....0: cae cover iv} Paints. Jab.) LOlMAN OE OO; .05 wcsacins< sees es ..cover ii] Window Sills. == oe ui 
Y FATES 2 ona sein ewcesecmeecenascee omuseee ix The Chilton Mfg. Co............ ee Cee xi| Sash Lock -and Ventilator, New Prague, Mfg. Co) }\\iele. Solent Vili | 
pele a's am emer B We Devoe eo! 2522 cere Jenkins &)"Timbyia..cccsscteee Aner eee eee x| Window Shadings, 
surney Hot-Water sete ates Eureka ‘Color Works: ..::.......c..0.++ cover iii | saws Oswego Shade Cloth CO... ce see cover iv 
Fichimgs & Corr. ora ake sce c own an cna <eover ii S7 Fo Trending 0p sees... cere nee ce nee Si 3 ; ..| Wood Carpet, 

BAS Tackson wire eee eee cover ii H. W. Johns Mfg. Co ii Emerson, Smith & Co.........-.+++-. : xu J. Dunfee & Co 

Ta laa aaa tir apts oS ats "9h ae = 8 g. este eee ceeds pica ereeedl Seneca Falls Mfg. Co.... RS ALS 5 nem ii » DUNTEE & CO....---. 5-0 Seer e ewer ewe cece 
M. H. Jacobs’ Furnace Co......°...... es Wood-Mosaic Co ili 
Klein Furnace Co x sedans Floors, Screw Holding Screw Drivers Wool Bille oa wn ceecee cover 
Leibrandt & McDowell Stove Co. ..............+ i The Butcher Flooring Co ..5)...2....2.0s00--0- iv “Alford & Berizele.Co Si Bnd ‘we d Finishing % P 
po oret at & eo powell Pv CO apa ee oe TAT untse & (0 -sc1:-: ee vy |. Alford & Berkele Co..........-2+..2sseeeee aadeN, Bridge ort Woo 4 inishing, Wo\2i/3.6.% 22.5% ake oak 
New York Central Tron, Works. TV eover iii Wood-Mosaic CO... 0 ilies ae eC ey cover iii pore pews eae a aioe ii D. Res sd Sond seco «oc eM ee ee ee iii 
Omega Stove & Grate Co........... «....«...-X | Patents. Tred. A ria bas gene eevee “st | wood Mantels. | Ker tigre oe 
J... Pease Murnacl) C0.- 227... sc -e-nen teecerseened Mann -& OOszrrs15222:227.1yeaticoamecsmeaeerre viii Seneca Falls Mfg. Go..... 22.00. pie Lie Soe, a Keeler: & C0. oe. oo... cane xi 
Pierce, Butler & WiGIOe 1. he cee . 1x | Pavement Lights. Shade. Boller wid Jia eee Woodworking Machinery, 
> OV GIOSE OM och” ccetcese docess ae See Re 1x Manly & Cooper Mfg. Co iv Le © oller. ss JO; Colladay & Co i 
Schoen Heater and Stove Co a gece cag Da re pclae acre Cushman Bros. & Co..........+...+: ose eeaedasems ii ro) li &.Dencler ..... ie .\ eee Be 
De Len Bette ie Pera = Photographic Outfits. Shaking Greic Ss ei engler .. 2. akt .0\aunee ys, Po silage iii 
B. F, Sturtevant, ix | B&H. Anthony & ©0...--.csecereeeee + fT Woodcock. O0......5.ssd.vtsssemebevee eux) | Hoyt & Brother Gov. hee oes a 
R. Wheeler Son'& Co... ....c000 cece xi Planin Mill Wachinery. Sheathing Lath. C. B. Rogers @.00. i) ise4 ee 
WidOd COCKE: MO. ten coset a5 5%: acale ait cce ees x. Hoyt-& Bro. Mfg. Co... ...oscsase --eepaee ace iii TAG Jenkinaseccs cme + athe arg Seagate ns eee wre s'6 x Samuel J. Shimer........ 








A Modern House 


Is not complete in its appointments without a room 
fitted up as a 





GY IVEIN-A STU ae 


It is an endless source of healthy enjoyment to the young, and a 
means of keeping the body in perfect condition to others. 


Address for Catalogue and Manual of Home Exercise, 


NARRAGANSETT MACHINE CoO., 
55 Sprague Street, Providence, R. I. 


Manufacturers of Scientific Gymnastic Apparatus. 





COMPLETE OUTFITS FOR COLLEGES, SCHOOLS, CLUBS, HOMES, &c. 














HOUSE AT DANBURY, OONN., 





STAINED WITH 


CABOT’S CREOSOTE STAINS. 
















These stains have been in use for the pas seven years, and have proyed themselves in every 
They are durable and artistic. 
and 75e. per gallon, according to color. Our stains contain NO WATER and are the only exterior Stains 


way the most satisfactory coloring for shing’ 


BT are 
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Prices are 30c., 50c., 


not adulterated with KEROSENE. Send for Samples on Wood, and Circulars. 
SAM’L CABOT, Sole Manufacturer, 70 KILBY STREET, BOSTON. 














reGhurches & Dwellings 


The Th -Houston Electric Co. 
@ Thomon-Houston Elctio Co. | AAD CouTNRD GLASS scone 


William Reith 
THE ONLY PERFECT AUTOMATIC SYSTEM OF baat 


ARe AND INGANDESGENT LIGHTING fr SW, Com 


In the world. 











Cast Iron Pipe for Structural Work, Columns, etc. 
Flange Pipe and Specials, 
STOP VALVES, FIRE HYDRANTS, LAMP POSTS. 
MELLERT FOUNDRY & MACHINE CO., Limited, 
READING, PA. 


WORKS ESTABLISHED AT READING.PA.1848 P\L 
= = MANUFACTURERS O OFS = - 











BRAss LAMPS FOR ©HURCHES. 


© BRASS WORK FOR CHURCH:ALTARS, 
—————_—_——- Tr * a BRONES Morte FOR Doors. 
Le New illustrated pamphlet will be furnished O Tr k ORNAMENTAL LANTERNS. 
Br en ce oe RASS RAILINGS FOR BANKS. 


METAL SIGNS. 


The JOSEPH NEUMANN CO.,, Limited, N. W. Cor. opine t & Race Sts., 
{ILADELPHIA, PA. 


THR THOMSON-AOUSTON ELECTRIC COMPANY. CTAINED GLASS) arnt: Sue 


Principal Offices: 178 Devonshire St., BOSTON. z eee, 


Western Offices =” Pullman POU OMRGHIGAG(: | meme ee 1314 RIDGE AVE, PHILADELPHIA. 


o KGa Alo, Seen Manufacturer of Ecclesiastic and Domestic 


GNiirrss STAINED GLASS ] J ART STAINED GLASS, 
For Painters’ and Builders’ Use. 


F. J. RIESTER, Prop’r, Buffalo, N. Y. 
The aerate Patent Wrought ron Boiler. (Over 13, oy in Use. ) 
HE Dunning Boiler, Self-Feeding, is the best for Low Pres- ; ‘ = 
STRICTLY PURE. |» ah 
Camnot ke excelled for PURITVYT and FINENESS. 


sure Steam Heating, and insures a warm house night and 
MANUFACTURED BY 


day. Free from Carbonic Acid Gas and Smoke. Made in 
EDW. HK. JILLARD, 


eleven sizes, suitable to heat the smallest Cottage to the 
Largest Busine ss Biock, in five different styles: 
Pio A OOLOR WOnRES, 
1645 NORTH TENTH STREET, PHILADELPHIA, PA. 


on application. 








IN 1845, 





HSTABLISHED 









As a Magazine Boiler, which requires attention but once inS# JS 
bre Ea four hours. 
As a Surface Can Boiler, which will burn Hard or Soft Bem 
Coul, Wood, Coke or 
eae a Hot Water Boiler, for Green House and hot water 
eati 
Asa Portable Boiler, to be set without brickwork. 
Also in 'I’wo Sections, to pass through any door or window, 
here whole one cannot enter. Steam Hngines and Boilers of + 
Il kinds and machinery generally. Manufactured at the 
S New York Central Iron Works, Geneva, N, Y., U.S.A. 
Lock Box 40. Send for New Illustrated Catalogue. 





“Trade Mark. 








3 Knd-Wood a Specialty. Bee 25 Stained 
| F a O O R Parquetry, Wood Carpet. os x a Stained 


Fine Hardwood Floors of every approved kind. DEBE 4 dt | 
aS d S$ 
ae NS. : 


END-WOOD MOSAIC * "rt porgiand ayrabiasiors covering 
5 UBSTITUTE 


CATALOGUE FREE. SAMPLE BY MAIL, FouR CENTS. MANUFACTURED BY 
WMW7 OOD-MOSAIC CO., 
AT SMALL COST. Send for Illustrated Cata 
logue and Prices. Samples by mail 25 cents. 


Office and Works, Salesroom, 
318 SCIO ST., ROCHESTER, N. Y, 321 FIFTH AVE., NEW YORK CITY. 
ee AGENT, 733 ARCH ST. 
W. C. YOUNG “S DELPHIA, PA. 
AGENTS WANTED 1D EVERYWHERE. 


_— ee 
———_ —____ 








ES 





= = _ — ——— 


Novelty | Furnaces and Ranges KEYSTONE 
7a Novelty Hot Air Furnace. PREPARED ED ROOFING 


BEST IN USE. BEST QUALITY. TY. EASILY APPLIED. 
BUILDING PAPERS. 




















Tens of thousands in use. 
























ROSIN SIZED and 9 and 3 PLY 
Thirteen years of service.| WATERPROOF PREPARED ROOFING, 
SHEATHINGS, . TARRED ROOFING 
Universally satisfactory. DEADENING FELTS, 22 i. FELTS, 
PLAIN and , ROOFING 
Original and only Steel Plate) eqppycarry 3 : MATERIALS, 
CARPET LININGS, * Ett, Ete. 
Three Drum Construction. ASBESTOS Send for Samples 
—- SHEATHINGS, Ete. 5 le z and Prices, 
: EBIE PAPER MILLS. CAPACITY, 60 T PER DAY. 
SIGHTEEN SIZES & STYLES. ML. P. WATGONTIAFRS ERIE, PA. 
| H. F, WATSON, NASHVILLE ROOFING & PAVING CO., LIBBY & WILLIAMS PAPER C0., 


SOMETHING NEw ¢| & £8 Washington St., Chicago, I. Nashville, Tenn. St. Louis, Mo. 


vel Warren-Ehret Co., 


Model Novelty Range. 
——MANUFACTURERS OF—— 


Economy in Space, Fuel, and Labor. 


NoBrick Jambs or Lintel or Boiler Stand. 
Horizontal Hot Water Boiler on 
Top of Range. 

HOT AIR ATTACHMENT. 


MANY OTHER FEATURES. 
| OPA ES KEIN DS? 
Architects, Builders, and Owners ge see and 
eee.“ BUILDING SHEATHING: PAPERS, 


ABRAM COX STOVE CO., | Also all kinds of Concrete Cement Work Pavements, Cellar and Stable Floors, ete. 























Mm PHILADELPHIA and CHICACO, Broken Slag for Roadways, Concreting, Railroad Ballast, ete. 
: in jen | RXREGTS . ADS UPR SOT ATE. AMD OFFICE, 428 MARKET ST., PHILADELPHIA. 
= Ks RANGE SUPPLIES. 
| — WT oREs:— 
NEW YORK AGENCY: 2 : 3 
WILKINSON & BanTa, | 13th and Cumberland Sts., Phila., and Spring Mill, Montgomery Co., Pa. 
250 WATER STREET. ESTIMATES MADE AND SAMPLES FURNISHED ON APPLICATION. 











































Duplex Steam-Heater Co. 


Manufacturers under FISKE’S PATENTS, 
[ ey) | [ ' () () ll y 10 Barclay ee New York, 


BEST, CHEAPEST, MOST DURABLE. 


ANYBODY CAN PUT IT ON. 
EASILY HANDLED. 


a el 


PUT UP IN ROLLS OF 100 SQUARE FEET, 


_—_— oe 
Send for Latest Circular, Price List, ete, 
—_————— 


MANUFACTURED BY 
M. EHRET, dr., & CO., 


2) PHILADELPHIA, ST. LOUIS, CHICAGO, 
i 
z fae Walnut Street. 113 North Sth Street, 50 Dearborn Street, 


W000. MANTELS 





The BEST Roofing Tin 
is the CHEAPEST! 


| But how are you to know that you f 
get the quality and brand wanted ? 
Because every PERFECT SHEET of the § 
following three extra fine guaranteed 
brands of Roofing TIN IS STAMPED at 
the works with the name of the brand and 
the thickness. Please note this. 
wae eT Ce 


“Old Style.” "™ietses aces" 
Made 


as H 1% Re-dipped. ‘ 
Westminster.” vom teavy Iron, 
GoOK Ley te Highest Grade of 
K 









‘AUTHMAUGAY GGINV A SLINTDV 


“‘ySVT-90lNd pue ensol[VyeO pe}Bijsn{[] 1OJ pues 





ivy Regular Coated. 


Largest Steaming Capacity. 


WRITE FOR REFERENCES AND DISCOUNT. 


EVERY BOX IS GUARANTEED. 


‘ Sample pieces of the Tin, also ti eo and 
full information given 


N. & C. TAYLOR co. 


Established 1810. 77th year. 
PHILADELPHIA. 





Simplest in Font ruction’ 



















YOUR ATTENTION 
IS ESPECIALLY DIRECTED TO THE 
eM 7) | Advertisement (on Page i of Advertising) 
PM STE AB Siadb Bes Saal 
VaR, ar INTERIOR DECORATIONS 
AM AIR nen 6! “A ’ 





Celebrated Economy Heaters, ARTISTIC FURNITURE, 


J. F, PEASE FURNACE CO. " DESIGNED AND MANUFACTURED BY 
GHO. WW. SMITH ecw coo., 


Syracuse, N. ¥., U.S. A., and Toronto, Ont,, Canada, 
3907 to 3919 Powelton Avenue, Philadelphia, Pa. 


FAYETTE ER. PLUOME, 


Successor to YERKES & PLUMB, Manufacturer of 


Hammers, Edge Tools, Sledges, Blacksmith and Railroad Tools. 


MAIN OFFICE and WORKS: 
PENN. R.R., TUCKER — JAMES STREETS, PHILADELPHIA, PA. 


Architects, Roofers, Builders. Alderly” and’ Penn” Old Method Roofing Plates 


THE TWO an BRANDS OF RAW ieee ROOFING PLATES. THERE ARE NO OTHER BRANDS EQUAL TO THESE PLATES. 
Made of Siemens-Martin Soft Steel, same as Old Style Plates. 
ALDERLY } Next in Quality, ‘of Standard Weight, Perfectly Square, Perfectly Assorted. ; 
True to Gauge. We carry in Stock, Stamped and Unstamped. 


Bm ARMA 
Bare A 





GUARANTEED ar! stand any test pry ey Guaranteed to be heavier coated than any other plate, h b 
0 Ibs., and 28x20 contains 40 Ibs. Guaranteed to have all the Coating that it'¥s possi any pial 


ontains 2 e for any plate 
“PENN” OLD METHOD Treble Coated Roofing Plate. {aoe eats apes to a Gauee: Absolutaly portent in every respec,” Guaranioadfofant lngeon Ront 
1 


SOLE MANUFACTURERS of the *“PATTEN” METALLIC ROOFING SHINGLES. 








GUMMEY, SPERING « coO,., Philadelphia—Liverpool, 
For Churches and Private Dwellings, etc. Wi q 4 K | N G M A C i i A E R Yy 
T A | JEWELED MOSAICS. . 
ppc Saepsenge re Band Saws, Jointers, Pony Planers, Shapers. 
ED GO SPECIAL FOR CARPENTERS AND BUILDERS. 
1201 MAE, Street, dette hetid Pa. E. & F, GLEASON, 250 Susquehanna Avenue, - - Philadelphia, Pa. 





“GIANT” PORTLAND CEMENT, 
“HGOYPT” PORTLAWD CEMENT 
“TMPROVED UNION” CEMENT, 


| “UNION” CEMENT 
MALAGA fetid N. J. 400 CHESTNUT ST., PHILADELPHIA, LESLEY 2 TRINKLE, six dal! 216 South Third St. Phila 


GAS FIRE SHAW & CEARY,, 


MANUFACTURERS & DEALERS 
Resembling Wood or Coal. 


pete at wns os! EL EGTRIGAL mr ATS ANCES 


i OW GLASS. cee ee | Ara 
‘aw? 


High Grade American Window Glass 







































































































































53 No. Seventh St., PHILADELPHIA, 







~yjin ordering your Window Shadings specify 


a | “CHOUAGUEN,” 


' AND TAKE NO OTHER. 
j See Trade Mark. 
y Are the Best Finished, Most Uni- 
form, and Most Durable 
Goods made, 
ENQUIRE OF ANY DEALER, 



































HENRY P. DIXON & CO., 
Manufacturers, 


1830 Chestnut St., - Phila., Pa. 
































_ With Two Supplements consisting of , : | 
No. 3 i : Two Plates in Colors ana One Large Sheet. of Details. - MAY, isss. | Single Copies, 25 Cents.—$2.50 a Year. 
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COPYRIGHTED, 1888, By MUNN & Co. 


New York: Published by MUNN & C€0., 361 Broadway, corner Franklin Street. 





(@~ See Classified Indexzof Advertisements,in present Number on pages xi and xii. “5 


ECONOMIC * GAS * ENGINES. 


a 
B 1 vorkmanship, and materials. An unequaled small Motor 
adapted to all uses.” When the Motor is not at work, the expense of running it 
Rr 















THE JACHR SON 


l 





ceases, Simple, Safe, Economical, Durable, No extra Insurance required, 


PLUMBERS’ CAS ENCINE. 


Especially adapted for pumping water in Private and Apartment Houses, 
Flats, Small Hotels, and many other places, 
‘i! 


HW 





Grae & Fireplace Fart 


fe! § A FURNACE — 


IN THE 


FIREPLACE, 


So combined with the grate as to increase 
the heat of the latter fourfold, and effect 
perfect ventilation by producing an inflow 
of warmed outdoor air and exhaustion of 
the air near the floor. 


OVER TWO HUNDRED 


different styles of design and finish 





































































[ In use ten years, with all kinds of fuel; 
Emm i i heating rooms adjoining, or on different 
floors. Reports from every State and Ter. 
ritory, and 


—— SRA See ILLUSTRATED CATALOGUES 

























































































Sent on A; plication, 


EDWIN A. JACKSON & BRO., 50 Beekman St., New York. 


euceeerteee ASBESTOS FLOORING PEL 


DVERTISEMENT ON PAGE tit | Patented August 20, 1872, 
FRANK B.MALLORY. 





















































































































































































































































Capacity 250 Gallons, 50 feet high, per hour. SPECIFICATIONS SHOULD INCLUDE 


LARCER SIZES. Folsom’s Patent Roof Snow-Guards 


No. 7. One-Half Horse, 600 Gallons, 50 feet High, per Hour. 
No. 8. One Horse, =- 1,500 ‘6s és “6 “6 


CASOLINE GAS ENCINES. 
































No. 15. One Man, - 300 Gallons, 50 feet High, per Hour. andeee 300,000 IN USE.— 
hes Lo pharncetat ao BoD a 5 it re JOHN H, HILLER, 1408 Tremont St., Boston. 
No. 18. One Horse, = 1,500 «6 66 “6 “ 





Four Sizes, from Motor for Sewing Machine or Dental Engine to One Horse Power. Solid Braided Cotton Sash Cord. == 


Our Gas Engines will work satisfactorily when attached to Gasoline Machines, >: For Lining between Floors, under Slates, 
SEND FOR ILLUSTRATED CATALOCUE. Y : 
Heonomic Gas Hngine Co., Y 7; Cie ‘ogte gi, deaeta 
/ The “SAMSON” Wi Li é ongress St. oston. 
Office and Salesroom, 34 DEY ST., NEW YORK. Z does Bg Lee gave the mnay- Offices: 133 John'st., New York, 
ance of broken cords. Samples free on 






Shingles, Clapboards, &c. 





application to the manufacturers. 
J.P. TOLMAN & CO., 164 High Street, Boston, Mass. 






































@ P| 
oa . & 
= j = S:: SCHUMACHER & ETTLINGER, 
J y yy Y/ cc 5 28 
V\\\\/ 4 = |2s: H 
A fo LITHOGRAPHERS, 
Ya sr } 
_—_—— 7 = bag 32, 34 and 36 Bleecker and 311 Mott Streets, 
TEEPEUE EEE BA a P 
cm eae NEW YORE. 
@ a3 ae 
” = FINE COLOR WORK A SPHBCIAIT Se 























N OFFICE BUILDINGS, Dwelling- Warming 


with U.S. Mail Chutes, (pat’d), 
and the U.S, free collection ser- Hot-Water System 
vice, tenants mail letters without . 
going down stairs. Write for par- HETOERLEN Gisva: CoG 
ticulars. The Cutler Mfg. Co., 233 MERCER STREET, N. Y. 
Rochester, N. Y., Sole Makers. ity i ae a 

















—— AOS O-——— 





THE OTIS TUBULAR | PATENT FOLDING (;reenhouse Heating and Ventilating | pparatus. 


FEED WATER HEATER erst eurours 





Very } } a. 
With Seamless Brass as Estimates of cost furnished | 
es anc e mos ei . . d 
peoentimprovements. a on application. 
Specially adapted 
for utilizing the ex- Ornamental pean Se ee ees 
haust steam of l 
parce . SEND 3 CENTS POSTACE FOR ° 
=. Desired. 





a.” | i | i ELEVATOR ILLUSTRATED CATALOGUE. 


PUM Pp Ss, A carey vara against the operations of Burglars and u 


Pet dit | } Labor Saving | Slalley’s Pateut Rule Trammel Points 





Freight, to heat the 


Pee ee for the 
CARPENTERS’) ¢@@ com 
TOOLS. 1) ee 


a 





ing surface per horse 
power. 

We can give refer- 
ence from Heaters 
already in operation 
under the same con- 
ditions, giving the 























We guarantee one 


STANLEY 






















































































best of satisfaction. 
MANUFACTURED 
BY 
Stewart Heater Ree LEVEL CO. | inl! fom of amma Fun alae conver 
as on a Carpenters’ Rule, They can be attached to Folding Rules 0 
COMPANY New Britain, Conn. any ordinary width; and on Tnany kinds of work will take ths place 
io Gane _ COMPOSITE IRON WORKS CO. _ of regular Tramme! Points, Calipers or Dividers. ; 
inton Street, de Str N P ” ta (inj A complete set, consists of two Brass Trammel Heads, with 
BUFFALO, N. Y¥. saya Iraliatecnr at pha orl. Ie The Woodworker § Guide movable Stcel Points, and one Head with a Pencil Socket. 


Mailed free on appiication. No. 99. Rule Tramme! Points, per sei of three, ina box ..... $0 50 
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= Subscription, $2.50 a Year, i; NEW YORK, MAY, 1888. 





Single Copies, 25 Cents, 
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1, End view of hotel resting on cars. 2. View beneath the hotel. 3. Front, showing tracks after moving. 4. Original position. 5. The start, 


MOVING THE BRIGHTON BEACH HOTEL—GENERAL VIEW OF THE OPERATIONS,—{See page 90. | 
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Scientific American, Architects und Builders Edition, 


May, 1888. 








Scientific American, 


EHSTABLISHED 1845. 


MUNN & CO., Editors and Proprietors, 
No. 361 BROADWAY, NEW YORK, 





0. D. MUNN. A. BE. BEACH. 








NEW YORK, MAY, 1888. 








Scientitic “Meni CHt 
ARCHITECTS AND BUILDERS EDITION. 
$2.50 a Year. 





Single Copies, 25 cents. 

This is a Special Edition of THE SCIENTIFIC AMERI- 
CAN, issued monthly. Each number contains about 
forty large quarto pages, forming, practically, a large 
and splendid Magazine of Architecture, richly 
adorned with elegant plates in colors and with fine en- 
gravings ; illustrating the most interesting examples of 
modern Architectural Construction and allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private 
residences, city and country, including those of very 
moderate cost as wellas the more expensive. Draw- 
ings in perspective and in color are given, together 
with full Plans, Specifications, Costs, Bills of Estimate, 
and Sheets of Details. 

No other building paper contains so many plans, 
details, and specifications regularly presented as the 
ScrENTIFIC AMERICAN. Hundreds of dwellings have 
already been erected on the various plans we have 
issued, and many others are in process of construction. 

All who contemplate building or improving homes, 
or erecting structures of any kind, have before them in 
this work an almost endless series of the latest and best 
examples from which to make selections, thus saving 
time and money. 

Many other subjects, including Sewerage, Piping, 
Lighting, Warming, Ventilating, Decorating, Laying 
Out of Grounds, ete., are illustrated. An extensive 
Compendium of Manufacturers’ Announcements is also 
given, in which the most reliable and approved Build- 
ing Materials, Goods, Machines, Tools, and Appliances 
are described and illustrated, with addresses of the 
makers, ete. 

The fullness, richness, cheapness, and convenience of 
this work have won for it the Largest Circulation 
of any Architectural publication in the world. 

An Increase of Trade will necessarily accrue to 
all Manufacturers and Dealers whose establishments 
are conspicuously represented in this important editio 
of THE SCIENTIFIC AMERICAN. Terms for advertising 
very moderate. A card of rates sent on application. 

Bound Volumes.—Two volumes are published 
annually. Volumes 1, 2, 3, and 4, which include all 
the numbers of this work from commencement to 
close of 1887, may now be obtained at this office or 
from Booksellers and Newsdealers. Price, bound in 
paper, $2.00 per volume. These volumes contain all 
the colored plates, sheets of details, specifications, and 
all the other interesting matter pertaining to the work. 
They are of great permanent value. Forwarded to 
any address. 

MUNN & CO., Publishers, 
3861 BROADWAY, NEW YORK. 


For additional information concerning any of the 
plans or buildings illustrated in these pages, address 
Munn & Co., as above. 


CONCERNING AGENTS. 


Customers who pay money to subscription agents or 
brokers do so at their own risk. Care should be taken 
to deal only with known, responsible, and reliable 
parties. Wesend no papers until we receive the sub- 
scription price; and no person is authorized to repre- 
sent us, act for us, or receipt for us. 

Munn & Co., Publishers, 361 Broadway, New York. 








CONTENTS 


Of the May number of the ARCHITECTS AND BUILDERS EDITION 
f SCIEN Se aaa 


83 fT amber tide notes... apie FE! th 
9% OL Millstone recipe. ..,....-.- .6...-5 
Moving Brighton ea Bovelrerg 90 
Notes and queries.. 

: : 100 | Paint for fresh cement . 
8 . 88] Paints, floor........... 
Cat- ae mae filter, combined ‘ai Paints, ready mixed.. 
PERE aise 0? visorein dap 92 Papyri, Egyptian...... 
Dwalliog, BPMN a> sipin och weie's oe se 103 | ‘““Pecora” mortar stain 
Dwelling, frame, design for a*, = 99 | Pigeons, carrier, naval 
Dwelling’ in Rochester, N. Y.*.... 96] Pipes, water, wooden.. 5 
Dwelling, substantial*.... ....... 2| Post office and court house at 
Dwellings, two modern*. oa Los Angeles, Cal.*.......... 95, 101 
ane be reverberat: Post office at Springfield, its: r ‘ 
5, 101 
}| Refrigerator system, Ridgway*.. 
Residence at Holyoke, Mass.*.... 
Residencein Minneapolis*....... 
Residence at Springfield, Mass.*. 







 Oottag: 
Cottare of moder: 





Bhret-Warren Mfg. Co 
EPID GPO TOOTS: . ile4 seca nee s'ssac 
Fish, to preserve alive....... .... 104 
Nerman-American Real Estate 


Title Guarantee Co........... 82'| Roofs for mills. ...cesverceceny sos 
Grant memorial competition.. 98 | Shingle, hip, Prentice......... ... 
Heating apparatus, sanitary*.. +) 106 Strength, relative, of stones and 
Hotel, grange Fleighta®. ss c.cesccs 94 pricks. 2. s+: dames 3 nikita 
House, $2,200F. ..vesess.cscccsseeee 105 | Timber, preservation sags spat 





House, $6,000*............ .89, 

House, country, of moderate cost* 97 
House, double, $2,500". ..........++ 
House for a knoll"....... emit 
Jobns, H. W., Mfg. Co.. 


Tornado, genesis of.. 
Varnish, enemies to.. 
Vase, to OrNAMeNt........eeeeeeee 
Walls, foundation, repairing*100, 101 
Warming and ventilating......... 





Joinery, foreign made - 100 | Water, hot, Boston 90 
Kiln, dry, Arkansas............... 99 | Wilkinson & Banta 106 | 
Lignum’ Vite, ereifictal, paM to WOrk, Quick. .....cscecevcose.ssoece 102 


make see 
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34 we advance toward a, wall, produaiiyta ach 





A DOUBLE HOUSE FOR $2,500. 
One of our colored plates for this month shows a 


speaker himself by the echo, The interval between 
the original and reflected sounds will be shorter for all 


comfortable double house, conveniently arranged and | his hearers than for himself, as twice the path of the 


economical in cost. We also give the floor plans and 
various details, on our extra thin sheet, all of which 
will make the construction very plain. 

This house has a front of 30 feet, side 42’ 6", including 
porch. The heights are: cellar, 6' 8"; first story, 8’ 6"; 
second story, 8. The foundation is of brick, First and 
second story clapboards and shingle, roofs shingle. 

The cellar extends under the entire house. Three 
sliding doors between parlors and dining rooms. Large 
pantries and closets. The cost is $2,500, including 
hardwood mantels in parlors and dining rooms. 
ture moulding. Hard finished walls throughout. 
piping and cistern. 

0 
A COTTAGE OF MODERATE COST. 

One of our colored plates this month illustrates a 
pleasant dwelling, erected near New York. We also 
give the floor plans and details on our extra thin sheet, 
which will render everything about the construction 
perfectly plain and easily understood. There are open 
fireplaces in the parlor, dining room, and two cham- 
bers above. Good, large, spacious hall and wide stair- 
case. Large closets and pantries. The house is ar- 
ranged to be heated by hot air furnace. A back stair- 
way is provided by the steps which start from the 
kitchen and connect with the landing of the main stair- 
ease. Two rooms finished in the attic, a large open 
garret for storage, cellar under the whole house. 
The front is 30’; side, 36’, not including the piazzas. 
Height of cellar, 7’. First story, 9’ 8'; second story, 9’ 
2". Foundation stone, first story clapboarded, second 
story and gables shingled, roof stamped tin shingles. 
Cost, notincluding the furnace, $5,000. 

EE 
Relative Strength of Stones and Bricks, 

Ata recent meeting of the Engineers’ Club of Phila- 
delphia, Mr. Howard Murphy presented a diagram 
showing the results of Watertown Arsenal tests of the 
crushing strength of Potomac red sandstone and other 
building stones, bricks and brick masonry. The dia- 
gram shows the following : 


Gas 


Crushing strength 
in Ib, per 8q. in. 

















No. MATERIAL. 
of 
Tests. FROM TO 

GC [Lee, Mass: marble | sgeamene ec nue etee acoear ; 22,900 
10 {Potomac red sandstone Nagase. conn <vica es 16,625 22,102 
2 |Coshohocken, Pa., limestone................- 14,090 16,340 
2 Hummelstown, Pa., SANGStONE | hice pars nna ares 12,810 13,610 
6 |Montgomery Co., Pa., blue marble... ....... 9,590 13,700 
3 |Philadelphia pressed bricks . sie Seid 7,210 9,050 
4 |Indiana limestone........... 7,190 10,620 

J1 +|Philadelphia hard bricks .... 5,540 20,830 

16° 7Ohio sANnGstOns /) s055 35. 2occ eee eaae ee wees 3,940 16,280 
6 |Philadelphia brick masonry in cement mortar, 1,600 2,685 
6 |Philadelphia brick masonry in lime mortar... 799 1,914 





He also noted the other qualities of the Potomac red 
sandstone which are of special value to the engineer 
in construction—its durability under the action of 
frost, fire, and wear, and its resistance to dampness. 

Mr. Edward Hurst Brown mentioned that the reason 
the Potomac red sandstone was not more used for ar- 
chitectural purposes was that, while of a beautiful 
color, owing to its extreme hardness, it was very diffi- 
cult to dress, and also that very often in an apparently 
perfect stone a flaw would develop in dressing the face 
which would render it useless for facing stone. He 
also mentioned having seen at Brentsville, Prince Wil- 
liam Co., Virginia, an old church built of practically 
the same stone, taken from the neighboring Bristow 
quarry, which had stood for over one hundred years, 
exposed to war and the elements, and which showed 
no signs of defects due to frost or action of the 
weather. 

er 
Echoes and Reverberations in Rooms, 

The effect of echoes in a small room is generally un- 
noticed ; the echo returns so quickly that the ear 
receives it as coincident with the original sound, to 
which it in that case merely adds strength, perhaps 


prolonging it very slightly. If the room be larger, ) 


and the echoing wall so diskent that x : Hs lb is 





sound, we will finda point at which the asho ceases 
to be distinguishable from the original sound. The 
distance from the wall, or the corresponding interval 
of time, has been called by Pr fessor Henry the limit 
of perceptibility. This limit will vary with the nature 
of the sound; if the sound be sharp and distinct, as 
that produced by striking some hard substance, we 
;| Shall find the limit of perceptibility less than for the 
more prolonged sound produced by the voice. The 


105 limit will probably vary also with the acuteness of 
8} the ear, some persons being probably able to separate 
ie 4 sounds undistinguishable to others. 
. 102} is probably about 30 ft. or 35 ft. It should be ascer- 


The general limit 


97 | tained exactly, and in constructing a room for public 


speaking the height of the ceiling should not exceed 
this limit. Thesound will then be strengthened to the 


‘regard for architectural beauty forbids the adoption 











voice and echo for the speaker is considerably longer 
than the difference between the paths of the direct and 
reflected sounds of one of the auditors. The direct 
echo from the ceiling then becomes an advantage, by 
strengthening without confusing the sound. But echo 
acts in still another way by being repeated between op- 
posite surfaces. The effect is like the multiplication of 
the image of a candle between two opposite and paral- 
lel mirrors. This might trouble us between the ceiling 


Rew the floor of our room; but a thick carpet absorb- 
Pic- 


ing sound and not reflecting it will remove this diffi- 
culty. Reid proposed in the houses of Parliament to 
make the ceiling high in the center, declining toward 
the sides, with floors and galleries rising from the cen- 
ter toward the walls, thus reducing the height and 
surface of the walls, so as to diminish the quantity « ‘of 
sound reflected from them as much as possible. All 


of this construction, which seems to have been modele 
upon an empty tortoise shell. Breaking the walls into 
deep panels has also been proposed. But when we re- 
cur to the limit of perceptibility we shall perceive that 
a panel or recess must be over 30 ft. deep to separate 
the echoes from the bottom of the recess and from the 
face of the wall. The surfaces of mountains covered 
with trees and rocks return echoes. No wall of an in- 
habited apartment can be made rougher than these 
natural reflectors. A simpler and more effectual 
method of controlling the echoes from the walls will be 
to cover them with drapery absorbent of sound. The 
echoes from the ceiling are thus turned to account, and 
those from the floor and walls guarded against; but 
the echoes from small objects and surfaces may still be 
troublesome unless provided for. The trunks of trees 
in the edge of a forest return together a distinct echo. 
The beams under the flooring of the Menai suspension 
bridge are instanced by Herschel as giving a curious 
echo. To guard against this, it will be sufficient to 
cushion the chairs and cover the desks with some ma- 
terial which will not reflect sound.—¥. C. Meigs. 
+ 8 
Egyptian Papyri. 

The Progresso states that Professor Karabacek, ina 
lecture delivered on the 25thof January, at the Vienna 
Museum, on the papyri found near the city of Arsinoe, 
in Central Egypt, announced that this valuable collee- 
tion of documents contains about 100,000 papyri and 
20,000 plates or charts, comprising a period of | 
years, from 1400 B. C. to 1400 A. D. +f 

These papyri are written in sixteen different, 
guages, and treat of very diverse questions. 

Through both a microscopic and historical examina- 
tion, made in great part by Professors Wiesner and 
Karabacek, it was found that the manufacture of 
paper from rags was invented neither by the Ger- 
mans nor the Italians, since the Arabs, in the year 751 
of our era, began the manufacture of paper from linen 
rags in a manner analogous to the modern method. 
The same professors likewise found from 27 of the 
charts that the invention of printing could not be at- 
tributed to Gutenberg, since 500 years before him 
these charts were printed in Egypt, through wooden 


models or types, for writing as well as for ornaments. 


++» 
Dimensions of the Most Important of the Great 





Cathedrals, 
Length, Breadth, Height, 

feet. feet. feet. 
St. Peter’ as. -cisaasace nvaeene os cellars « or 613 450 438 
St..Panl’s...3: wstectigeotamens vse cutee « dete 500 248 404 
DUONG. «1s. ane ei ain rhs wdim'a s aarw 550 240 375 
Notre: Damig macemanine- viinc sss «2,s8i7u> «cs 416 153 298 
COIGENG ee. sie ee iieie's «0:5 isioce meer » pe 44d 282 eey 
TROL 0 oran set Sd ota ataw's a's'ois cies ctgetem «ok 395 178 aiid 
PFRGMNG 08 nde. sails 2h <6 vee ERs 5s 480 163 nig 
PROMEGA Nv << «invade oan -wevdewiisiaa <i 469 146 465 
GUIDAITTOS ois.0 sic, « spa Eben CANES « «ae 430 150 373 
ADEWEDD: ich icce ov Maven arene eee’s » dss 884 171 402 
Strasbourg’... ...cnseesvesevesetent +s ..m 525 195 465 
MIAN: 5 on. . Re xanae epee SeenON Oe 47 186 B60 
Canterburyiis ack «scons netges oes UTC. oe 530 154 235 
York, \gciptaaa pic ec <s Sys ae ams xe 524 261 Sis. 
Winchester yas asiesc +i. auch need ai 554 208 owe 
Darham, chess acs wis ce neuieets +c 411 170 214 
Ds sista craig ie sig del eae ONS See eb TS 5 5 517 178s aa 
PON ais hee sinks sree bajeiaga es « 3 473 

ee 


Bi Sere Sef Bricks, 

Mr. G. R. Burne ‘iting to the Ar 
that the influence of the attrosphere j 
depends both upon the composition of the elay and o 
the degree of burning. Portions of carbottite of lime 
are converted into quick lime, and, when wetted, ex- 
pand and disintegrate the mass. Both brick and stone 
are acted upon most rapidly where there are frequent: 
changes from dampness to dryness. The foundations 
of buildings do not suffer as much as parts oi the wall 
from one to three feet above the surface. 

i 
How to make Artificial Ligrnum Vite. 


The wood is first saturated with oil, and then sub- 


jected to the action of a powerful press, which com- | 


presses the fibers and greatly increases the density of 
the wood. 
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MOVING THE BRIGHTON BEACH HOTEL. 

We illustrate in our present issue the moving of the 
Brighton Beach Hotel, one of the great buildings of 
Coney Island, near this city. For many months there 
has been a marked tendency on the part of the water 
to wear away the sandy beach upon which the build- 
ing waserected. During the past winter this tendency 
increased, and assumed alarming proportions. It is 
possibie that the erection of protecting bulkheads on 
the neighboring property had the effect of creating a 
scouring action on the part of the waves and currents. 
Whatever the cause, during the past fall and winter 
months the sea advanced. The music stand, once 
safely on the beach between the ocean and the hotel, 
was surrounded by water, and remained supported by 
piling a few feet above the tide. The water still en- 
croached, and soon made its way under the hotel, and 
it was evident that unless some preventive measures 
were taken, the house would be undermined, and car- 
ried away. 

An adjoining building, of much smaller size, called 
the pavilion, had already been moved several times as 
the waters advanced. Small as it was, compared with 
the hotel, it had been moved in three pieces, having 
been cut into sections for the purpose. After this ex- 
perience the most natural idea was to attack the 
problem of dealing with the great hotel upon a similar 
basis. It was proposed to saw it into a number of 
sections, and to move it back piecemeal. The cost of 
the operation deterred the managers from attempt- 
ing it. 

The hotel is owned by the Brooklyn, Flatbush, and 
Coney Island Railroad Company. The superintendent 
of the road, Mr. 
J. L. Morrow, and 
the secretary, Mr. 
E. L. Langford, 
in discussing the 
matter, originat- 
ed the highly in- 
genious and novel 
plan which was 
adopted. Its exe- 
eution was con- 
fided to Mr. Mor 
row. The plan 
was to place the 
hotel upon a nuin- 
ber of freight 
ears, resting on 
parallel tracks, 
and to draw it 
where wanted by 
locomotives. The 
nearest approach 
to suck a method 
is to be found in 
the Eads ship 
railroad, and the 
moving of 
gigantic hotel isa 
happy augury for 
the success of the 
other project. 

The building is 
a wooden struc- 
ture four hundred 
and sixty-five feet 
long, one hundred 
and fifty feet 
deep, and three 
stories high, as re- 
gards its main 
portions. Five towers rise from the roof. Its longer 
front faces the sea. It had to be moved backward in 
the direction of its shorter axis. The estimated weight 
of, the structure was five thousand tons. From one 
hundred to one hundred and fifty tons of plaster were 
contained within it. It rested upon a series of short 
posts which, in their turn, were supported by piling. 

The first operation was to lay a series of parallel 
tracks from underneath the building. Longitudinal 
planks two inches in thickness were placed in the lines 
where the rails were torun. Upon these the cross ties, 
or sleepers, were placed, and sand was eventually 
raimmed under the planks and sleepers alike. This 
gave the sleepers a double support, directly from the 
earth and also from the stringer planks. The rails 
were of the ordinary type, weighing fifty-six and sixty 
pounds to the yard. They were laid with a four foot 
nine inch gauge rod, and rather freely, so that their 
gauge was probably five-eighths of an inch more than 
the normal. The idea of this was to provide for any 
lateral play that might be necessary. ‘Twenty-four 
lines of track were laid, and were earried under the 
building and out from it about three hundred feet 
landward. To lay track for moving the building its 
own depth, a mile and a half of rails were required. 
Ten thousand ties were used. 

One hundred and twelve platform cars were hired 
for carrying the building. They were supplied by the 
Iron Car Co. Their brake wheels were removed and 
stowed, each pair under their own car. The building 


the 
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was next attacked in twenty foot sections, and jack- 
ed up. 

One 90 ton, three 60 ton, five 30 ton, and four 10 ton 
hydraulic jacks were used. The sills were raised from 
the supporting posts and the cars were rolled under, 
carrying with them transverse timbers of 12x14 yellow 
pine. Each piece rested upon two cars on adjacent 
tracks, the longest timber being only forty-one feet long. 
One hundred and ten thousand feet of this timber was 
required. As far as possible the timbers were made to 
bear upon the central axis of the car, and over the 
trucks. The house was raised enough to permit the 
cars and timbers to go under it, but one or two inches 
clearance being allowed for. In one place the building 
had settled nearly a foot. This was straightened up. 
The carson each track were coupled together, and then 
were jacked apart so as to pull out the drawheads to 
their fullest extent. The weight of the building lower- 
ed upon the cars kept them in this position. In some 
cases this jacking apart was omitted. Such cars were 
connected by rope slings twisted so as to rigidly hold 
them together. The idea was to prevent any separa- 
tion or alteration of the longitudinal distance between 
ears. No system of diagonal bracing was used, the ut- 
most simplicity characterizing the arrangement. 

In sections of twenty feet the whole building was 
gradually placed upon the cars. It is believed that the 
strain upon some of them cannot have been less than 
seventy-five tons, yet nothing has given away, although 
the springs were strongly compressed, so that the 
bolsters were nearly in contact. 

A number of heavy blocks and falls were now con- 


nected to the front ends of the twenty-four lines of | pronounced a house of cards. 
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ears. As abutment the forward blocks were attached 
by chain slings directly to the rails. The tackles were 
arranged so that there were twelve falls, the end of 
each of which was carried to the motors. A number 
of thirty-five ton locomotives were on the ground. 
They were placed upon two tracks, and six ropes lead- 
ing from the falls were attached to the coupling at 
the rear of each set of engines. Some of the tackles 
crossed each other, so that each set of engines had 
its pulling strain distributed over more than half the 
face of the building. The strain was taken up on each 
fail before it was attached. Three tons of rope were 
used in making these connections. The handling of 
falls, ete., incidental to their final arrangement was 
executed partly by a small engine. A man was sent 
around under the hotel with a steel wire to work the 
oil and waste well around the journals of the wheels. 
This was no small affair, as there were nearly nine 
hundred to be attended to. 

When all was ready, the signal to start was given. 
For the first pull, April 3, the orders were to start the 
building and then immediately stop. Six locomotives 
were used. The ropes gradually tightened, and the 
building without a shake or tremor moved back majes- 
tically, and stopped after a short distance had been tra- 
versed. A careful examination showed that all had 
worked perfectly. On the afternoon of the same day a 
longer pull was given. Then on April 4, with only four 
engines, the hotel was again moved, and was left two 
hundred and thirty-nine feet back of its original posi- 
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tion. The work now had to stop as far as moving the 
building was concerned, because the rails were not laid 
any further and because the piling for the new founda- 
tion was not all driven. The rails, sleepers, and string- 
ers left between the house and the water were trans- 
ferred to the front, and a way provided for the hotel to 
move the rest of its journey to its new resting place, 
four hundred and ninety-five feet from its original loca- 
tion. : 

No difficulty of any kind was encountered. Want of 
power had been the principal thing that was feared, 
but four locomotives proved enough to carry the 
house along at the rate of a fast walk. The engines 
were found to work admirably in producing an abso- 
lute and definite pull. Windlasses or capstans might 
have been used, but Mr. Morrow felt that they were in- 
ferior to the engines, because of the tendency of the ~ 
rope to slip upon the drum. The total weight moved 
was placed at one thousand tons for the cars and five 
thousand for the building. This represents the weight. 
of about one and a half miles of loaded coal cars, or of 
a large ocean steamer. 

Reference has already been made to the Eads ship 
railroad. In the moving of the great hotel, a far more 
difficult task than that called for in the operation of 
the ship railway was accomplished. Instead of a ship, 
compact and strongly built to resist every kind of 
strain, a large house, of relatively little intrinsic 
strength, was dealt with. A little settling or inequal- 
ity of movement would have wrecked it. As regards 
power, light locomotives only were. used. Compared 
with an iron, or even wooden, ship, the hotel might be 
The confidence in the 
Eads scheme can- 
not but be largely 
increased by this 
feat in engineer- 
ing. 





Boston Hot 
Water, 
A system of hot 
water  distribu- 
_ tion is being in- 
troduced in Bos- 
ton. Thirteen 
thousand feet of 
mains have been 
laid, and lateral 
connections are in 
progress. Hot 
water under 
pressure of about 
300 pounds to the 
square inch and 
heated to 350° to 
400° is used. The 
supply pipes are 4 
inches in diame- | 
ter and the re- | 
turns 8 inches. 
These pipes are 
thoroughly cover- 
ed by  non-con- 
ductors of mine- 
ral wool and as- 
bestos paper, and | 
rest upon rollers, 
and also have 
suitable stuffing 
boxes at frequent 
distances to allow 
for expansion and 
contraction. The tunnel or subway containing the pipes 
is surrounded by a double row of brickwork with a 
air space between, and frequent manholes lead to th 
surface. 

It is proposed to use this system for steam heating, 
making use of reducing valves to diminish the pressure 
from the water pressure of 300 pounds to the square 
inch to some convenient amount, allowing it to expand 
into steam. The portion of the water which is not con- 
verted into steam will be able to return to the system 
through the large return pipes before referred to. In 
addition to ordinary purposes for which steam is used, 
it is the intention of applying it for protection against 
fire. It is estimated}that there are 1,000 buildings 
within the area selected for the work of the company, 
and containing 130,000,000 eubie feet of space requiring 
artificial heat in cold weather. This, in addition to 
the amount of steam power required for elevators and 
some minor manufactures, will represent an aggregate 
of 10,000 horse power from the station. 







































SN eS a 
Naval Carrier Pigeons, 


The French authorities are attempting to make use © 
of carrier pigeons for conveying information from war 
ships at sea to certain stations on land, and with this 
object have fitted up on the St. Louis a dovecote, 
painted the most gorgeous colors, in order to permit 
the birds to recognize their home from a great dis- 
tance, 
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HOUSE FOR A KNOLL. 


Roofs for Mills, 





dorsed, but, as he remarked, itis costly under present 





We give a design for a house to stand onaknollor| Ina paper recently read by Mr. C. J. H. Woodbury, | conditions of changes and extensions. The most wide- 
high ground, by C. T. Beadsley, Jr., architect, of|at the Institute of Technology, Boston, a roofing not|ly used roofing materials for this class of buildings be 
Bridgeport, Conn The arrangement of the interior| generally known was mentioned. Mr. Woodbury said | considers are either asphalt or the coal-tar roof, the lat- 
will be readily understood by a glance at the accom- | that duck roofing has been successfully applied by first | ter being the most widely used in New England. 
panying plans. Between three and five thousand dol-| laying and tacking down a covering of two ply asphalt | There are numerous varieties of these composition coy 
Jars ‘is an estimate for the cost, depending on the finish. | paper, and upon this was spread a covering of resin-| erings, which are applied by various methods. 

+ e+e ______—_ sized sheathing paper, tacked in the usual manner.| As regards shingles, he remarked that they furnish a 

Ir any of our readers have made an invention for Upon this was laid a covering consisting of cotton duck, | much better roof covering than slate, both in the mat 

which they have thoughts of taking a patent, they are | forty-four inches wide and weighing twenty-six ounces! ter of conduction of heat or cold in the extremes of 
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¥ a 
invited [o communicate with Messrs. Munn & Co., the|to the yard. Healso called attention to the fact that, 


The 


summer and winter, and also in resistance to fire. 


publishers of this paper, who for a period of forty-three 
years have conducted a most successful bureau in this 
line. pamphlet of instructions will be sent free, con- 
taining full directions how to obtain a patent, costs, 


etc. In very many cases, owing to their long experi- 
ence, fhey can tell at once whether a patent probably 
can obtained; and advice of this krnd_ they are 


ee 
Address 
& Co,, SCIENTIFIC AMERICAN office, New 


always happy to furnish free of charge. 
Mun 
Yor 


within a year, paper has been very successfully used as 
a roof covering. Sheetsof wood-pulp board about one- 
sixteenth of an inch in thickness are treated by a pro 
cess which renders them hard and elastic, and secured 
upon the roof by means of tacks through coneave tin 
washers. The edge of each sheet is grooved, in order 
to allow for the expansion and contraction of the roof. 
The whole roof is then covered with a heavy mineral 
paint. His belief that sheet copper forms the most de- 
sirable method of covering a roof will be generally in- 





heat of a slight fire underneath the roof will cause slates 
to crumble ; and the same result will be obtained by 


heavy sparks falling and burning upon theroof. Some 
people treat shingles by boiling them under pressure in 
a solution of salt and chloride of lime, for the purpose 
of antiseptic treatment, and also to render them fire- 
proof.— Building. 
- ee 

THE largest fountain is at Wilhelmshohe, Cassel, 

Germany. It throws a 12 in, stream 200 ft. in the air. 
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German-American Real Estate Title Guarantee 
Company. 


It is safe to say that the greatest boon ever conferred 
upon holders of real estate was the establishment of the 
title guarantee companies. Every purchaser or owner 
of real estate should promptly give the quality of con- 
vertibility to his property by having his title to it 
guaranteed by a title company. He may then not 
be compelled to wait weeks and possibly months before 
any negotiation can be carried through when he wishes 
to make a transfer or obtain aloan. An owner of real 
estate, the title of which has been guaranteed by an 
incorporated company, with a large capital, is protected 
against possible losses which may be occasioned by 
error of judgment or oversight of the attorney who 
made the examination, or by the official searches or by 
fraud, or by claims which may be made against the 
property. A policy guaranteeing a title, being trans- 
ferable, a subsequent purchaser is not obliged, as 
formerly, to go to the expense and trouble to have the 
title researched in order to secure his peace of mind, as 
a title company’s policy is the best evidence that the 
title is perfect. 

Of the title guarantee companies, none enjoys a 
higher reputation than the German-American Real 
Estate Title Guarantee Co., whose offices are in the 
Mutual Life Insurance building, No. 34 Nassau Street. 
Its guarantees are accepted without question by the 
largest corporations loaning money on bond and mort- 
gage. Thus owners of property can get loans without 
being subjected to exorbitant charges. 

Another saving is made by this company to its 
clients by the system of private searches, which reduce 
the item of disbursements more than 50 per cent. 

The company attends also to the drawing of con- 
tracts, deeds, mortgages, closing of titles, etc., and is 
prepared to make favorable arrangements with build- 
ers and operators. 

The company employs for its own protection the 
best legal talent ; the counsel, Mr. Chas. Unarget, en- 
joys the co-operation of the Hon. Noah Davis, who is 
the advisory counsel of the company. 

Every purchaser of real estate will protect his inter- 
ests best by having the title examined and guaranteed 
by the German-American Real Estate Title Guarantee 
Co., 34 Nassau Street. Branch office, 201 Montague 
Street, Brooklyn. 

a 
A RESIDENCE AT HOLYOKE, MASS. 
Our illustration, which is prepared from a photo- 





RESIDENCE OF TIMOTHY MERRICK, ESQ, ELMWOOD, HOLYOXE, 








graph, shows the dwelling and grounds of Timothy 
Merrick, Esq., president of the Merrick Thread Co., at 
Elmwood, Holyoke, Mass. The beauty of the house 
and surroundings is quite notable. 





A COMBINED RAIN WATER CUT-OFF AND FILTER, 
A simple, serviceable, and substantial device for 


filtering and straining rain water is illustrated here- 
with, of which Mr. N. W. Davis, of Port Jervis, N. Y., 


























































































































































































































































































































DAVIS’ FILTER. 


is the patentee and manufacturer. Within outer pipe 
sections is an inner filtering chamber, at the bottom of 
which is a removable strainer, while near the top is a 
V shaped strainer, the water from the roof passing 
down the outer pipe section at the left, as shown by 
the arrows, up through the strainers and filtering 
chamber, and down again at the right, through the 
pipe connecting with the cistern, thus leaving all dirt 
and other matters in the bottom of the filter. <A cut-off 
valve is arranged, however, near the bottom of the 
outer pipe section on the side in which the water from 
the roof enters, on opening which alJl the water from | 
the roof, as well as all the sediment collected in the 
filter chamber, are turned down the waste pipe. This 
cut-off saves all unshipping of leader pipes, by the 
facility with which water can be turned in or out of 
the cistern, and the slide cover at the top and remoy- 
able strainer at the bottom renders it easy to repair or 





clean any of the parts without taking the filter from 
its position. 


A SIX THOUSAND DOLLAR HOUSE, 
The front and back parlors, sitting room, hall, and 
chamber on second story have open fireplaces. The 
kitchen and dining room are in the basement, bath 
room on first floor, five bedrooms on the second floor, 
attic unfinished, space for two rooms, if required, in 
attic. Cellarunder house. Front 82’, not including the 
bay in sitting room ; side 50’ 6", not including the piazza ; 
height of cellar 8’, first story 9’ 6”, second story 9’. 

First and second stories, clapboarded, roof shingled. 
Foundation stone. Cost, without furnace and mantels, 
$6,000. 

rt 
The Genesis of a Tornado, 

The passage from the sand whirls of the streets and 
other desert places to the tornadoes such as ravage the 
central part of this country appears at first sight to be 
gradual ; yet, as we shall see, though both depend upon 
the up-rush of the warm air through the colder over- 
lying mass, the conditions which produce the warmth, 
and thereby give rise to the current, are not exactly 
the same. The smaller dust whirls occur everywhere 
in the world; tornadoes are limited to particular regions, 
and those of disastrous violence occur only in certain 
limited parts of the earth’s surface. One of their seats 
of most energetic development is in the central and west- 
ern parts of the Mississippi Valley. They are peculiar- 
ly frequent in the sections from Western Ohio to Colo- 
rado, though they occur occasionally in about all the 
level portions of the central trough of the continent, 
and also on the Atlantic slope. They happen most 
frequently in the months of May, June, and July, but 
they occasionally occur at other seasons; indeed, they 
have been observed in every month in the year. They 
are commonest in the afternoons, but have been ob- 
served at other times in the day. The way in which 
these tornado whirls are formed differs in certain essen- 
tial particulars from the way in which whirlwinds are 
created, as has been well shown by Professor Ferrel. 
The most important points of difference are as follows: 
The dust whirls are due to the heating of a thin layer 
of air next the ground. The small mass of this layer 
prevents its upward whirling from bringing about any 
powerful movements of the atmosphere. In the torna- 
do the heat of the lower air has a different origin. 
When a cyclone passes over the surface of a country, 
certain peculiar movements of the atmosphere which 
it produces bring large volumes of the warm and 
moistened air to the earth’s surface and overlay them 
by a cool stratum. Itis not necessary for us to de- 
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scribe the exact process by which this condition is 
brought about; it depends upon rather complicated 
reactions which take place within the cyclonic whirl. 
It is sufficient for our purpose to note that in this man- 
ner a deep layer of warm air is placed next the surface 
of the earth, and that it does not owe its temperature 
in any immediate way to the heat which radiates from 
the earth’s surface. This layer of warm, moist air 
tends to rise up for the same reason that the thin layer 
of dry air which forms the dust whirl is impelled up- 
ward, but on account of its great mass the intensity of 
the upward urgence is far greater. In the sand whirl 
the upward motion begins close to the earth’s surface, 
for the reason that the stratum which is impelled up- 
ward is very thin, but in the tornado the stratum of 
heated air is usually about a thousand feet thick; 
therefore its whirling action naturally originates at the 
upper surface~of the hot layer, for itis at that point 








traverses. We thus observe that the speed of the mo- 
tion sensibly increases as the line shortens. 
THE WIDTH OF A TORNADO'S PATH. 

Fortunately the paths of tornadoes are ordinarily 
very narrow. The widest have a diameter of less than 
two miles; the narrowest, only forty feet. In most 
cases a tornado is seriously destructive over a width not 
exceeding five hundred feet. The length of the tor- 
nado’s path across the country does not commonly ex- 
ceed thirty miles, and it generally traverses the dis- 
tance in about an hour. When the upward corkscrew 
motion of the outer part of the spiral and the swifter 
uprush of the air through the central shaft have drain- 
ed away the most of the warm air which gave birth to 
the motion, the tornado diesaway. The equilibrium of 
the air masses is for a time restored, the heavier air has 
fallen down upon the surface, and the warm air, 
spreading laterally as it attains the level to which it 





where the circumstances permit the air to remain for a 
long time undisturbed, it becomes very warm and 
charged with moisture; the hotter it becomes the 
more moisture it contains, and the less it permits the 
heat radiating from the surface to pass through its 
texture ; at the same time the upper air, deprived of 
its usual share of radiant heat, becomes abnormally 
eold ; finally, as in the dust whirls and tornadoes, the 
lower air breaks through the upper and rushes toward 
the sky. Although atits beginning a cyclonic storm 
is probably of no greater size and of much less ascend- 
ing force than a tornado, there are several reasons 
which make its history different from that of the 
smaller whirls. In the first place, the field of heated 





air which causes the cyclone is far more extensive than 
that which produces the tornado, though at the same 
time the difference of temperature between the upper 
and lower air may be less. The greater bulk of the lower 













the upward motion begins. Starting in this upper 
region, the whirl extends progressively downward, 
just as in the bath tub the whirl extends progressively 
upward from the point at which the motion originated, 
until the jwhirl may touch the surface of the earth. 
When these whirls begin they only involve a small part 
of the airabout the point of origin, and so the acquired 
velocity $f the particles when they come to the center 
is not great; but gradually they suck air from farther 
and farjher away. As the field of supply becomes 


id the spiral widens and turns with accelerated 
. The longer the journey of the particle, the 
swifter its whirling motion becomes. We may secure 
a familiar and fairly good illustration of this motion 
by whirlivg a weight on a string, and at the same time 
allowing the string to coil around the finger, thus con- 
stant! shortening the length of the circuit the weight 


| RESIDENCE OF DR. 


tends, comes into a state of quiet. Assuming the 
width of the destruction brought about by the storm at 
six hundred feet, and the length of its journey at 
thirty miles, we find that the area of its devastation 
amounts to about two thousand acres, or to a square 
area about two miles on a side. Over this area the 
destruction is ordinarily more complete than that 
which occurs in the most severe earthquakes. — 
THE CAUSE OF CYCLONES. 

In cyclones we find the largest manifestation of that 
energy by which the superheated lower air whirls 
upward from the earth through openings which it has 
rent in the higher cooler layers In its fundamental 
cause the cyclone is essentially like both the lesser 
classes of whirls, the dust whirls and tornadoes, but 
the field of its work is vastly greater, though the energy 
which it exercises at any one point is less. The condi- 
tions which lead to the formation of a cyclone are as 
follows: In those heated portions of land and sea 
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stratum of hot and moist air permits the cyclone to grow 
larger, but the less ascensional force of the lower air 
makes it rather less violent in its movements. As soon 
as the ascending current brings a portion of the heated 
air from the surface into the higher level it expands, 
and the foree, originally in the form of heat, which 
kept it in the state of vapor, serves to increase the as- 
cending column just as much as would the direct appli- 
eation of heat sufficient to vaporize the water. Thus 
we have two sources of force to impel the air in the 
eyclone upward. Both these forces appear in the tor- 
nado, but there the original heat of the lower air is the 
principal cause of the motion.—Seribner’s Magazine. 


ee 
A RESIDENCE IN SPRINGFIELD, MASS. 


We give, from a photograph, an illustration of the 
residence of Dr. J. 8. Hurlbut, on School Street, Spring- 
field, Mass. It is a pleasing design. 
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building is, from both necessity and choice, fireproof, 
water, in case of fire, being in but limited supply. No 
wood is used in the construction. The floor beams, 
window frames, sashes, doors, are iron. Thefloors are 
conerete and the partitions fire proof brick. The em- 
‘bellishment of the interior is in keeping with the sub- 
stantial construction and dignified exterior. The 
main floor is marble mosaic, and all the rooms of this 
floor wainscoted with rich marbles of different colors 
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THE ORANGE HEIGHTS HOTEL. 

A very original as well as effective building is the 
hotel now erecting on Orange Mountain, from the 
plans of Mr. Arthur D. Pickering. The building 
surmounts a high bluff with a commanding view 
of the surrounding country, and is conspicuous for 
many miles radius. By the ground plan given 
in connection with the perspective view, it appears 
that either end of the main building has two 


A Millstone Recipe. 

A correspondent in the Roller Mill, after using the 
various mixtures recommended by old millers in the 
trade journals, claims to have found a better compo- 
sition than any previously discovered. It resists the 
wear of the grain, and is but slightly affected by mois- 
ture. 

Melt a suitable quantity of alum. At the same time . 
place an equal weight of calcined plaster on the stove 
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where it will get quite hot, in order to expel any mois- 
ture that may have gathered since its manuiacture, 
and to assist the mass in retaining its heat while being 


and marble trims. All the other rooms in the house 
are trimmed with Keene cement. A sun parlor, heated 


bold towers of odd proportions, and from which the 
wings recede at an angle of forty-five degrees. The 


bluff is of gray trap rock, at least fifty feet high, dull 
and somber in color, with which the hotel is in agree- 
able contrast, being made of a not too warm yellow 
sandstone, with a roof of a rich red slate, accentuated 
with cold rolled copper finials and ecrestings. The 
small belfry on the south tower will be gilded. The 
part of the main building facing the court will be 
built of a common red brick, with trimmings of yellow 
stone, and the mortar lines wide and yellow. The 


by steam and inclosed by glass, extends along the 


front of the main balcony, with a broad view looking 
east. 

Large balconies are on the third floor, back and front, 
opening from main halls and also from bed rooms. 
The belvedere in the north tower, eighty by thirty 
feet, will be used asa ballroom. Ithas a polished wax 
floor, laid over the concrete, and with a vaulted ceil- 
ing.-—A7t Age. 
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applied. When the alum is thoroughly melted, and 
hot, drop in as much of the plaster as will mix with the 
liquid alum without making it thicker than hasty pud- 
ding. Then with a flat stick press the mixture while 
hot into the seams and pores of the burr. After this 
cement has cooled, take a sharp pick for a chisel and 
shave down the projecting lumps to the regular level 
of the stone, 
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THE NEW JU. S. POST OFFICE AT SPRINGFIELD, MASS. 
[For description see page 101.] 
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.THE NEW JU. S. POST OFFICE AND COURT HOUSE, LOS ANGELES, CAL, 
|For description see page 101.] 
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A DWELLING IN ROCHESTER, N. Y. 

We give from the American Architect a sketch of a 
house for. Dr. Geo. M. Haywood, Rochester, N. Y., 
designed by Chas. 8. Ellis, architect. The width of 
the house is 32 ft., length 45 ft., parlor 
12X16 ft., sitting room 12x16 ft., dining 
room 12x14 ft., library 10X12 ft., kitchen 
10X12 ft. 

We think this dwellling may be erected 
for about $6,500, without furnace and 


mantels. 
oe ——_—_ 


Lumber Trade Notes. 

The log trade of New York is made up 
of domestic and export orders. Logs for 
home use are converted mostly into ve 
neers, and there is a decided objection to 
small, unsound, or crooked stock. The 
demand is principally for walnut, cherry, 
poplar and ash, running in volume in the 
order named. The tendency of oak to 
split, as well as to contain numerous de- 
fects beneath the surface, has led to a 
decline in the shipment of logs, and the 
business now is mostly in fliteches. In the 
proper season there is a brisk trade in 
maple and holly logs. Such logs must be 
sawed in frosty weather to insure bright 
stock. The price of logs depends in part 
on how they are prepared for market, 
While walnut logs will sell with the bark 
on, it pays to remove it, and also a slab 
from the four sides. 

Few mill men appreciate the value of 
painting the ends of logs ; but those who 
do it once invariably follow the plan. The salient bene- 
fit of such an expense is the prevention of splits, which 
lower the grade. When the ends of lumber are ex- 
posed, the repeated absorption and expulsion of moist- 
ure have a tendency to start a split. A coat of paint 
prevents absorption and: preserves the grade. The 
lumber saved will pay for the paint and labor twenty 
times over. 

In lumber, especially if high priced, that runs over 
20 inches in width, it is well to apply cleats. Counter 
tops are very scarce and command a high price, and 
many boards that might have gone into that grade are 
sold as ordinary stock, simply on account of bad splits. 
Ona single board that it would have cost 2 cents to 
cleat, 75 cents has been lost because it was not cleated. 

The cleat should be a trifle narrower than the thick- 
ness of the board on which it is used, and should be 
nailed on securely, so that it cannot be knocked off in 
handling. Elm is the best wood for the purpose, but 
if elm is not obtainable, any tough wood not easily split 
will answer. 

1s between band and circular sawed hardwoods, the 
majority of buyers favor the former. Earlier in the 
history of the band saw the product commanded a 
premium, now it is bought as a preference at the same 
price over circular sawed. In wide stock there is no 
question as to the superiority of the band, as a top saw 
on a circular mill produces a ridge on the lumber that 


jnjures it for the purpose intended. While circular | 
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mills still turn out very choice lumber, it is safe to say} practice of edging by turning the log should never be 
that the owner of a good band mill will never return to | done. 


acireular. The saving in sawdust, which means an in- 


crease in product, is a feature not to be overlooked. 
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In order to manufacture first class lumber, it is abso- 
lutely necessary to have a first class mill, which should 
be set in a thorough manner, to reduce the vibration 
toaminimum. A great deal depends upon the saw 
used, and a cheap one that will spring and wabble does 
as much to spoil the product of good timber as any 
other one thing ina mill. Asa widerun of lumber is 
a desirable feature of all Eastern markets, it becomes 
necessary to havea good gang edger. The common 
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The fact that lumber thicker than an inch commands 
a trifle higher price in the distributing markets tempts 
many mill men to saw the largest and 
best logs into plank, thus sacrificing the 
quality and width. There are many buy- 
ers who would willingly pay more than 
the ordinary market price for boards, if 
the quality and width were equal to the 
average run of good plank. The shrewd 
mill man aims to saw at least a portion of 
his logs into extra choice boards—an effort 
that is rewarded by additional profit and 
new customers. 

All thicknesses of lumber should be 
sawed ‘‘ plump,” that is allowance should 
be made for shrinkage in drying. Boards 
should be sawed not less than 1; inch, 
and plank, up to and including two inch, 
should be one-eighth inch above specified 
thickness. There is a strong prejudice 
against thin lumber in the Eastern mar- 
kets, and if the defect exists, the lumber is 
measured for the next lower standard of 
thickness, which subjects a shipper to 
much loss in quantity. 

All kinds of hardwoods should be piled 
within twenty-four hours after sawed, 
the same day is preferable. Every thick- 
ness and length should be piled separately. 
All piles should be raised at least 18 
inches from the ground, and placed not 
less than two feetapart. This plan insures 
a free circulation of air. All pilesshould be 
canted toward the back, so that rain will run off and not 
soakinto the lumber. The front stick or crosser should 
not be over eight feet long (six is better) and fourinches 
wide, and placed so as to project one inch beyond the 
end of the lumber. This allows just enough moisture 
to collect to prevent the stock from drying too rapidly 
on the ends, or faster than other portions of the piece. 
The crossers or board sticks should be placed four feet 
apart, and directly over one another. The custom of 
using boards for crossers is unadvisabie, especially if 
such pieces are green when used. As the lumber dries, 
every piece where it comes in contact with a wet erosser 
will stain and possibly mould orrot. Dry board sticks 
are a good investment. Last of all, when a pile is fin- 
ished, the top should be protected with a covering made 
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of refuse stock. The best way is to elevate the front — 
end of the roof or covering about ten inches and the 


back end about four inches. This plan, while admit- 


ting plenty of air, will exclude rain and the sky-baking — 


tendency of a hot sun. The covering boards should 
project beyond each end of the pile about twelve 
inches.—lV. W. Lumberman. 
8 
A RESIDENCE IN MINNEAPOLIS, 

We give a drawing of the residence of Dr. §. F. 
Hanse, designed by Harry W. Jones, architect, of 
Minneapolis, Minn. Itis a substantial and elegant 
dwelling. We are indebted to the Northwestern Archi- 
tect for our engraving. 
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A COUNTRY HOUSE OF MODERATE COST. 
Wide, spacious hall connecting all the rooms, with 
main stairs located in the rear of all. Large chamber 
on first floor. The kitchen for this house is supposed 
to be disconnected. Open fireplaces on first floor. 


Four large bed rooms, hall, and bath room on the sec 











Warming and Ventilating. 


For heating and ventilation of our larger homes, 
churches, schools, and other public buildings, I know 
of nothing that can approach the excellent work of the 


placed in the basement, where to furnish its lifeless 


Builders Edition. 


warm air ventilator; not a stove with a big name and | 
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FIRST FLOOR PLAN, 


A COUNTRY HOUSE OF MODERATE COST. 


ond story. The attic at present is unfinished. There 
could be two nice rooms finished in same. 

Size of Structure.—Front, 59’. Side, 40' 6’, not in- 
eluding piazzas or bays. For dimensions of rooms see 
floor plans, Cellar, 7’ 6". First story, 10’ 6”. Second, 
10. foundation, brick. First and second stories, clap- 
boards. Roofs and gablesshingled. Cost, without fur- 
nacehand mantels, about $6,000. 





heated air it must be kept red hot, but a great, big, 
smiling, good natured iron monster, with avoirdupois 
enough to hold aconstant temperature and lungs and 
windpipe sufficiently capacious to ventilate with a per: 


‘fect flood of moderately warmed air, and not by a 


small quantity of red hot air. Such a furnace will cost 
considerable for its first cost, but, in the end, think of 
the saving in fuel, in labor, in repairs, in temper, and 
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particularly in lung tissue, and consequently in life 
itself. By adequate ducts for removal of impure air, 
| under the control of a suction stack operated by the 
waste heat of the smoke stack, the ventilation is prae- 
tically self-acting, the house literally breathes, and 
‘good, buoyant, and normal health is the result. 
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Certainly there is no reason why we should not all 
have pure air. It is abundant, inexpensive, and ob- 
tainable. There is no excuse whatever for the lament- 
able ignorance that deprives us of this great necessity 
of life.—Swpt. Search. 
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THE world’s most complete and valuable gallery of 

sculpture is at the Vatican in Rome. 
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DESIGN FOR A FRAME DWELLING. 

We are indebted to the Architectural Hra for the 
accompanying illustrations of a design for a frame 
dwelling, the dimensions of which will be readily seen 
by reference to the scales. The general size is 32'x45’, 
not including veranda. This house can be built for 
$5,000, and for less in some localities. 

—______->+-@-+ 
Grant Memorial Competition. 

1. The Grant Monument Association invites artists, 
seulptors, and architects, under the conditions herein- 
after stated, to submit designs for the monument or 












































































































































4. The association will be aided in the selection of 
the best designs by eminent experts, none of whom 
shall be competitors or interested in the execution of 
the work. 

5. Each set of designs submitted should be drawn to 
a uniform seale of one-quarter of an inch to the foot, 
and should consist of not less than two nor more than 
four geometric elevations, a plan of each story or 
division, one or two vertical sections through the cen- 
ter of the monument, and one perspective view correct- 
ly projected 

6. All the drawings are to be made in lines with 


Models must be securely packed in a case and marked 
as hereinafter mentioned. 

9, Each drawing or model is to be distinguished or 
marked by a motto or cipher, and no other handwriting 
or mark of any sort is tobe puton them. A sealed en- 
velope, bearing a similar cipher or motto, is to contain 
the name and address of the author of the design, and 
he may inclose with it any information in regard to 
his training, experience, or professional position, and 
his qualifications for carrying out the designs necessa- 
ry to the execution of the work, or for conducting the 
work itself, whether for the architectural portion or 
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memorial building to be erected at Riverside Park, in 
the city of New York, over the tomb of General Grant. 

2. The total cost of the completed structure cannot 
at present be definitely fixed, but as it is hoped that 
the funds of the association may be largely increased 
within the present year, it is suggested that designs be 
submitted based upon an estimated expenditure of five 
hundred thousand dollars. Should a larger sum be 
hereafter contributed, the surplus may be expended in 
additional ornamentation and decoration, and sugges- 
tions embodying such a possibility should accompany 
the designs. 

8. To secure the most imposing and effective results, 
it is suggested that the designs should combine archi- 
tecture and sculpture, ané@ that the material to be used 
should be granite only_or in combination with metal. 





India ink and the drawing pens, or simply shaded in 
ink. No other coloring will be allowed, and no figures, 
landscape, background, or foreground are to be shown 
in either the geometrical or perspective drawings. 

7. None of the drawings are to be framed, glazed, or 
even mounted upon a cardboard, but are to be put up 
flat in a portfolio, and not more than one complete set 
of designs is to be placed in a portfolio. 

8. To aid in illustrating any figure or bass-relief shown 
in a design, models of such, made with plain untinted 
plaster of Paris, may accompany any design. Such 
models must be made correctly to a uniform scale of one 
inch to one foot, and simply illustrate any figure or 
bass-relief shown inthe design. Competitors may also, 
at their option, submit similar plaster models of the 
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the sculpture, to a conclusion, or for both, which he 
may desire to bring to the notice of the committee. 

10. A printed or type-written description of the pro- 
posed work, its materials and mode of construction, ac- 
companied with a detailed estimate of its entire cost 
complete (the correctness of which estimate to the 
satisfaction of the committee is to be proved and 
guaranteed before the final adoption of the design), 
is to be sent with each set of designs, the said descrip- 
tion being presented in plain black and white, without 
any signatures, signs, sketches, or illustrations inter- 
spersed, but merely marked with the cipher or motto 
corresponding to that on the design it describes. 

11. All designs, bass-relief models and accompanying 
description, expressage paid, must be delivered at the 


entire structure at a scale of one-quarter of an inch. | office of the Grant Monument Association, —— Street, 











vo 


May, 1888. 


Scientific American, Architects and Builders Edition, 


99 








New York City, at or before 12 o'clock, November 1, 





Grant Monument Association, except as to claims for 


1888, to which date the time for submitting designs has | the prizes already referred to above. 


been extended. 

12. The association will select from among the whole 
number of designs submitted to them the best five and 
most meritorious, and classify them as first, second, 
third, fourth, and fifth. 

13. The conditions as regards the estimate given for 
the proposed work having first, however, been satis- 
factorily complied with, the committee will award a 
premium of $1,500 to the first, of $1,000 to the second, 
of $500 to the third, of $300 to the fourth, and of $200 
to the fifth, whereupon the said designs shall become 
absolutely the property of the association, and no al- 
lowance or payment will be made for any other design 
than these five accepted competitions. 

14. If the committee do not consider any of the de- 
signs submitted suitable and appropriate to the pur- 
pose of the monument, they may institute a second 
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THE GRANT MONUMENT ASSOCIATION. 
By order of the Executive Committee, 
ALONZO B. CORNELL, Chairman, 
RICHARD T. GREENER, Secretary. 
New York City, January 26, 1888. 
———— OS OO 
The Arkansas Dry Kiln. 

The manner of construction varies somewhat in dif- 
ferent localities, but is about as follows: Eight heavy 
posts, usually 10x10, are set firmly in the ground, reach- 
ing about five feet above the surface. On these are 
placed heavy timbers, forming four bearings, which 
cover a space 18 or 20 feet square, on which is piled the 
lumber to be dried. This bench is then covered over 
witha rough building constructed of unsalable lumber, 
the sides being 18 or 20 feet high, and roofed with same 
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competition, which may, at their option, be limited to 
the five accepted competitors. é 

15. In the event of inviting a new competition, none 
of the designs submitted, awarded prizes or otherwise, 
will be shown to any other competitor or to the 
public. 

16. In case of all rejected drawings, competitors will 
be permitfed to withdraw their offerings as soon as the 
association has made its selection. ? 

17. Each competitor shall state in his letter accom- 
panying his design what further remuneration he 
would expect for furnishing all details and superintend- 
ing the work, should his design be adopted and the 
committee choose to employ him. 

18. This association will not assume any responsibil- 
ity for the safe keeping, loss or injury, or safe return of 





‘coal and green pine slabs for the cooking process. 


users of the Arkansas kiln as to the relative value of 
The 


| slab men claim that the creosote obtained from the slab 


gives a very rich, harmonious color to the finer grades 
of finishing lumber, not obtainable by coal or any 
other fuel. On the other side, the coal men claim that 
the chances of the kiln (and consequently the mill) 
burning are greatly reduced by the use of coal, and that 
if the lumber has not the rich color of the slab sort, 
there is a possibility, if not a probability, of its being 
sold for ebony. However, there should be no serious 
disagreement on this score, as both processes make 
very black lumber. 

Joking aside, it seems ridiculous that such erude 
ways should exist in this enlightened age, but it is the 
direct result of the necessity of getting to market in 
the least possible time in order to insure quick returns 
with asmall outlay of capital. The men using these 
kilns think it is the only way to compete with the 
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material, with battens to keep out the rain. An open- 
ing is left next the tramway for putting in lumber, and 
when the kiln is filled the aperture is boarded up. 

The lumber, green from the saw, is brought forward 
on trucks from the mill, and stuck up with narrow 
strips in the kiln until nearly full. Fires in two spots, 
without furnace or protection of any kind, are built 
under the lumber on the bare ground, green pine slabs 
or soft coal being used as fuel. The green slabs are 
used to prevent the blaze from reaching the lumber 
above. The lumber then becomes kiln-dried much in 
the same way as hams are smoked, and the lumber 
upon being removed from the kiln has much the same 
appearance. It requires about one week of careful 
attention, night and day. to dry from 10,000 to 15,000 
feet ; and as even small mills cut daily more than that 


any designs, plans, or models sent to them or while in ; amount, a number of the kilns of the Arkansas pattern 





stody, although all proper care will be taken 
in every case of the plans, designs and models intrusted 
to then, and they will be held subject to the demands 
of theindividual competitors. The fact of engaging in 
this a any subsequent competition is considered as a 
waiv¢r of all claims for reward or damages against the 


are required to reduce their product to the weight re- 
quired to insure a fair transportation rate to Missouri 
River points. 

The success of these kilns may make our patent dry 
kiln men green with envy, and it may be interesting to 
them to know that there is a war of words between the 
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richer concerns who are using modern dry kilns.—J. 
W. Lumberman. 
—__—__—{[»>+¢->-——______- 


Paint for Fresh Cement, 


A process enabling the walls of a house to be painted 
as soon as the scaffolding is removed is described by 
the Bulletin dela Ceramique. It is known that the 
free caustic lime in cement saponifies the oil in paint, 
henee it is necessary to wait until it is changed into 
carbonate of lime before painting with oil. To save 
this time a process was adopted in painting the Berlin 
War Museum in which casein was utilized. The com- 
position was formed of three parts cheese and one part 
slaked fat lime stirred together. The color was added 
according to requirement. Only earth colors or oxides 
are to be used with the composition for light red and 
dark brown shades; for blue, ultramarine or cobalt ; 
for white, oxide of zine or sulphate of baryta ; for black, 
animal black. White lead, vermilion. aniline, aniline 
prussian biue, vermilion, or blue ocher would not be 
used. The paint prepared by the composition does 
not take fire readily, and hence is suitable for theaters, 
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A $1,500 COTTAGE, 

The accompanying illustrations give a perspective 
view and floor plans of a cottage designed by David 
W. King, architect, for a suburban town within easy 
traveling distance of New York City. It requires a 
lot with a frontage of not less than from forty to fifty 
feet, and should be placed back from the street about 
twenty feet, with the ground slightly raised near the 
house, in order to have it show to advantage. 

There is a cellar under the parlor and hall only, the 
remainder of the space under the building being unex- 
eavated. The cellar is six feet six inches in depth, with 
eight inches hard brick foundation walls, resting upon 
eight inches by sixteen inches concrete footings. The 
depth of the footings in the cellar is ten inches below 
the level of the cellar bottom, in other places three 
feet below the grade line. 

The chimneys of selected hard brick, resting on con- 
crete foundations ten inches thick, and projecting not 
less than four inches from the face of the brickwork on 
all sides. 

The first story is eight feet eight inches in height in 
the clear, and contains a parlor twelve feet by fifteen 


Foreign Made Joinery. 

Very large importations of American and Swedish 
joiners’ work take place, the qualities of which are 
various. Unfortunately, the great demand for this 
class of goods has brought into the market inferior 
kinds, against which the architect ought to be on his 
guard. As a general rule, American and Swedish 
joinery is chiefly used by builders who enter into large 
speculative undertakings, their main inducement 
being to obtain the cheapest description of joinery. 
The saving, of course, is material when a number of 
houses are built having doors, windows, and other fit- 
tings of the same dimensions. The American manu- 
facturers study the English wants in these particulars, 
and make exactly the class of goods that suit builders 
of this kind. A good 14% in. four-panel moulded door, 
2 ft. 8in. by 6 ft. 8in., can be had for 12s. or 188.; a 2 
in. four-panel moulded door for 16s. or 17s. ; and a sash 
and frame with 144 moulded sashes, size 3 ft. 6 in. by 
6 ft. 2 in., for 15s. Now, a four-panel moulded and 
square door, 1% in. thick, would cost quite double the 
price if made here, and if we compare the trade prices 
of home manufacture, we shall find at least a saving 
of 50 per cent. by using the 
American or Stockholm join- 
ery. The prices quoted for 
Stockholm joinery at the Lon- 
don depot are even lower; 
thus a 11g moulded and square 
door, 6 ft. 8in. by 2 ft. 8 in., is 
priced at 10s. 2d.in Laxton 
Both classes of joinery are of 
superior quality if obtained 
through the proper channels. 
The Stockholm goods aresup- 
posed to be made from the 
best Baltic timber, but of this 
we have no guarantee. New 
Brunswick, in the Dominion 
of Canada, turns out some ex- 
cellent woodwork. The woods 
are various and form cheap 
steam producers, so that a 
great saving is insured by its 
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A $1,500 COTTAGE, 


feet ; dining room, twelve feet by fourteen feet ; kitchen, 
ten feet by eleven feet, with a pantry and closets; main 
hall and yeranda. The second story is eight feet in 
height, and contains four rooms and three closets, with 
stairway to attic. The first and second stories are 
hard finished, on one coat of hard mortar and well sea- 
soned lath. The attic unfinished with the exception of 
a floor.—Building and Loan News. 
———~+ 0 

In connection with the publication of the BurLDING 
EDITION of the SCIENTIFIC AMERICAN, Messrs. Munn 
& Co. furnish plans and specifications for buildings of 
every kind, including Stores, Dwellings, Carriage 
Houses, Barns, ete. In this work they are assisted by 
able and experienced architects. Full plans, details, 
and specifications for the various buildings illustrated 
in this paper can be supplied. 

Those who contemplate building, or who wish to 
alter, improve, extend, or add to existing buildings, 
whether wings, porches, bay windows, or attic rooms, 
are invited to communicate with the undersigned. Our 
work extends to all parts of the country. Estimates, 
plans, and drawings promptly prepared. Terms mode- 
rate. Address Munn & Co., 361 Broadway, New York. 





its growth. Importation of 
the raw material in logs to be 
turned to account “here must 
be productive of considerable 
waste in the processes of con- 
version, sawing, and planing. 

The question of foreign 
made joinery is one that is 
daily forcing itself more upon 
the building world. High 
class workmanship is at a dis- 
count just now, and even 
architects are favoring the 
foreign goods, notwithstand- 
ing the admitted disadvan- 
tages that accrue to home 
trade. The architect, if he 
respects his traditions, at 
least, must regret anything 
that tends to discourage the 
craftsmen at home by import- 
ing manufactured goods, and 
he is certainly justified in re- 
quiring a high standard. The 
one drawback of wholesale 
mechanical production is the 
loss of good design and work- 
manship. The same mechan- 
ical mouldings are repeated 
ad nauseam; every door is 
alike, the same moulding 
round the panels, the same 
regulation architrave mould- 
ing round doors and windows, 
till the eye becomes tired of the repetition. Even such 
a thing as variety in doors and mouldings is a relief ina 
house—especially a large one—a slight difference in the 
framing and panel, in the mouldings on both sides of a 
door, or inthe architraves. In a large door we expect to 
see a different treatment, a wider architrave, bolder or 
more elaborate mouldings, than in one 2 ft. 8 in. wide. 
The speculative builder who introduces foreign joinery 
makes these finishings all alike, and the same mould- 
ings are put everywhere—round the small closet door 
or window and round the drawing room or front door. 
It would be to the interest of the art workman at 
home, as well as the importer of foreign goods, if archi- 
tects were more exacting in their tastes by requiring 
their own designs to be worked to, instead of too com- 
placently submitting to the taste and pockets of the 
producers of machine joinery on the other side of the 
Atlantic.—London Building News. 
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THERE was recently received from China a sheet of 
paper made from the web of the ‘‘ sacred white spider,” 
and on it was printed in English a story of about 3,000 
words. 
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REPAIRING OF FOUNDATION WALLS, 

An interesting piece of engineering work has been 
recently completed at the Columbia Elevator, Proyi- 
dence, R. I. It consisted in constructing a new founda- 
tion wall under a large, substantial brick building with- 
out seriously disorganizing its internal arrangement, 
and without great expense. The building consists of a 
brick storehouse and, separated by a brick wall, a 
wooden granary (slated), with the two lower stories- 
which are used for milling purposes, built of brick. 
Serious cracks had occurred in the brick wails in the 
north and east sides of the building, containing the 
milling and granary departments, which made it evi- 
dent that steps should be taken to prevent the struc- 
ture from falling about the ears of the occupants. 
Upon examination it was found that the ground where 
the building was erected, and which formerly was a low 
marsh, was so springy and soft that the wash from the 
steamers constantly coming into an adjoining slip, and 
the movement of the tides, had affected the stability of 
the piles upon which the foundation wall had been 
erected. The dredging carried on in the harbor had 
also added its share of the work of destruction. The 
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piles were pushed out under the thrust caused by the 
weight of the building, and, not having any backing 
at the top to hold them, cracks large enough to receive 
the doubled fist had appeared in the brick walls. 

The work of reconstruction was put in the hands of 
Mr. J. Herbert Shedd, C.E., and the general plan de- 
cided upon was the laying of a concrete bed under the 
wall, and its subsequent rebuilding while the structure 
was temporarily sustained on beams and jack screws. 
The first steps taken were the building of a bulkhead 
almost parallel with the north wall, of sheet piling, 
made up of sticks of Southern pine, 8 inches thick b 
12 or 14 inches wide, and about 30 feet in length. He 
stick was grooved to receive a2 inch spline, and, 
order to drive each pile as close as possible to its ne a! : 


bor, the side next to the adjoining pile was beveled, 


thus assuring its close contact. The spline was driven 
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after each pile, serving as a guide for the next, and 
rendering the wall more solid and tight. The piles were 
held while being driven by two stringers, which were 
used as guides. Both the hydraulic system and the 
steam hammer were employed in driving the piles. As 
may be seen by examining the plan, the piling was 
turned in at each end to prevent the inflow of water at 
these points. 

In order to tie the bulkhead firmly in position, 3 inch 
iron bolts were passed through the north and the inner 
walls at intervals of 16 feet, thus binding the piling 
firmly in place. At the east end, where the thrust was 
greatest, a supplementary bolt was used, which passed 
through the entire building to the south wall, thus 
bringing the strain equally on the whole building. 

After a piece of the sheeting was finished, ecncrete 
(1 part hydraulic cement, 2 parts of sand, and 3 parts 
of gravel) was run in between it and the foundation 
This filled the larger cavities, and, forming a 
wall with the sheeting, made a water-tight bulkhead. 
A trench was dug on the inner side of the foundation 
wall to enable a 20 foot 4 inch pipe to be sunk, through 
which cement was to be forced to supplement the work 
that was not completed on the outside. 

In order to procure enough head to force the cement 
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through the pipe, the concrete, consisting of 1 part 
hydraulic cement and 1 part of sand, was mixed on 
the fourth floor of the building, at which elevation it 
was fed into a hose which connected the receiving tank 
with the pipe in the trench below. This pipe had a 
head with a hose coupling on the top, and a valve to 
be opened to relieve undue pressure. Enough water 
was used in sinking to keep the head free of mud. As 
the conerete was forced out of the pipe, it spread out, 
filling the mud cavities under and about the wall, and 
setting about the old piles, driving the light mud and 
sand ahead of it, and gradually taking its place. As 
the cement was very heavy and sank under the pres- 
sure, the lighter materials were forced to the surface, 








partially drawn up as the filling progressed caused 
great inconvenience, but this was remedied by swing- 
ing the receiving tank and its platform so that it 
could be raised and lowered as required. Only the best 
quality of hose could stand the wear and tear and the 
weight of the material when the pipe became clogged. 
It was found convenient to use short pieces of irregu- 
lar length, which rendered it easy of repair. The pipe 
was sunk at intervals of about eight feet, about twenty 
feet behind the place where the driving was going on. 
After the concrete hardened, the work of repair be- 
came similar to that usually followed in building new 
foundations under old houses, which has been often 
described in these pages. Beams with jack screws 
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in this country of painting kitchen floors with yellow 
ocher or raw umber or sienna. Although these colors 
have little body compared with a white lead paint, and 
need several coats, they form an excellent and very 
durable covering for the floor. Where a floor is to be 
varnished, it is found that varnish made by drying lead 
salts is nearly as injurious as lead paint. Instead of 
this, the borate of manganese should be used to dis- 
pose the varnish to dry, and a recipe for a good floor 
varnish is given.. According to this, two pounds of pure 
white borate of manganese, pounded very fine, are to 
be added, little by little, to a saucepan containing ten 
pounds of linseed oil, which is to be well stirred, and 
gradually raised to a temperature of three hundred and 





















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































PROVIDENCE, R. I—REPAIRING THE FOUNDATIONS OF A LARGE 


where they could be easily removed. When the space 
about the bottom of the pipe became filled enough to 
stop th¢ flow, the hose was filled with clear water to 
the top, and allowed to stand. Sometimes, however, 
the préssure would break out in a new channel, and 
then fi/ling would be carried on again. After the con- 


oved and the cavity filled in from the surface 
It was necessary to have the line from the 
1 to the pipe as straight as possible, with no sud- 






svery quickly under pressure. During early stages 
e work, the sag of the hose when the pipe was 





under them were erected upon the concrete and the 
piling, and these were made to carry the weight of the 
building, when the wall, as well as that of the lower 
story of the building, was taken down, as far as the 
level of mean high water, and the foundation and wall 
above were then rebuilt on the new and solid bed. 
——— a aan adn 
Floor Paints, 


Another practical suggestion relates to the painting 


of floors. It seems that any color containing white | 


lead is injurious to wood floors, rendering them softer 
and more liable to be worn away. Paints containing 
mineral colors only, without white lead, such as yellow 
ocher, sienna, or Venetian or Indian red, have no such 
tendency to act upon the floor, and may be used with 
safety. This quite agrees with the practice common 
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MILL AND ELEVATOR. 
sixty degrees Fahrenheit. Meanwhile, heat one hun- 
dred pounds of linseed oil in a boiler until bubbles 
form ; then add to it slowly the first liquid, increase 
the fire, and allow the whole to cook for twenty min- 
utes, and finally remove from the fire, and filter while 
warm through cotton cloth. The varnish is then ready 
and may be used immediately. ‘Two coats should be 
used, and amore brilliant surface may be obtained by 
a final coat of shellaec.—American Architect. 

—— +O ee 

NEW GOVERNMENT BUILDINGS. 

Our illustrations on page 95 show the new post office 
at Springfield, and the new post office and court house 
at Los Angeles, Cal. Will. A. Freret, supervising 
architect. We are indebted for our drawings to the 
American Architect and Building News. 
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A SUBSTANTIAL DWELLING, 

The rooms are of good size. Open fireplaces in all 
the principal rooms and halls on first story, and three 
open fireplaces in the second story. ‘Two rooms can be 
finished in attic if required. Cellar under the whole 
house. Dimensions: Front, 45’. Side, 35’, not inelud- 
ing piazza. Cellar, 8’ high. First story, 10’. Second 
story, 9’ 6”. Foundation, stone. First story, stone 
and wood. Second story, shingles. Roof, shingled. 
Cost, without furnace or mantels, $8,000. 

—-+- 9 
Large Dams. 

Several remarkable examples of masonry dams are 
recorded. That of the Furens, in France, for the St. 
Etienne Waterworks, designed by Graeff & Grand- 








broad and a base of 216 ft. The capacity of the reser- 
voir will be 32,000,000,000 gallons. The section of this 
dam is nearly vertical on the up stream side, and is bat- 
tered to about two thirds of its height on the other. 
Curving a dam so that its convex side is presented to 
the water pressure adds greatly to its strength, but the 
great variety of cross sections and batters in the ma- 
sonry dams constructed show that engineers are still 
without any definite rule in designing these structures. 
i se eee 2! 
Quick Work, 

The Kansas City 7'imes gives the following record of 
tests recently made, showing to what a fine point the 
department in that city has got quick hitching: Hose 
reel No. 6—Horses in stalls fourteen feet from end of 


champs, is curved in plan; the radius of curvature is, tongue, in one and one-fourth seconds from tap of 


828 ft. from a center on the 
down stream side. It is 
founded upon compact 
granite, the footings car- 
ried down 8 ft. 3 in. below 
the surface of rock. The 
construction is of rubble 
masonry in hydraulic mor- 
tar, in courses of 5 ft. in 
depth. The height of the 
dam is 170 ft. on the up 
stream side and 184 ft. on 
the down stream side. It 
has a breadth at the crest 
of 9 ft. 8 in. and 110 ft. at 
the base. The cross sec- 
tion is so designed that the 
pressure is nearly constant 
in all parts, and nowhere 
exceeds 93 Ib. to the square 
inch, or 138,392 lb. to the 
square foot. Reservoir ca- 
pacity equals 352,000,000 
gallons. The Villar dam, 
Madrid, on the river Lozo 
ya, has an immense stor. 
age capacity—4,400,000.000 
gallons. The height of the 
dam is 162 ft., breadth at 
the crest 14 ft. 9 in., and is 
built on a curve to a radi- 
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us of 440 ft. Itis 540 ft. in length, and is constructed 
of rubble masonry in hydraulic mortar. 

In New. South Wales, the Paramatta dam is also built 
of masonry on the curve, and has resisted a flood of 
water 4 ft. depth over the crest. The Stony Creek re- 
servoir dam of the Geelong Waterworks, Victoria, is 
constructed of concrete in the proportion of 1 to 814. 
The plan is curved to a radius of 300 ft., and the 
greatest head of water is 52 ft. 4 in.; the width of crest 
is2 ft. 8in., having a heavy coping of bluestone. The 
Croton reservoir dam, New York, is built in hydraulic 
mortar, 78 ft. in height; the face walls are of stone 
courses 14 in. to 26 in., vertical on the up stream side, 
with a batter 1 in 2144 on the other; the core is of con- 
crete for a depth of 45 ft. from the top, the remaining 
depth being of rubble. 

One of the largest dams projected is the Quaker 
Bridge dam, on the Croton River. It is designed to be 
1,300 ft. in length, 170 ft. in height, with a crest of 26 ft. 
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A SUBSTANTIAL DWELLING. 


gong. Same company, men in bed: Complete hitch 
in one and three-fourth seconds. No. 1 Hook and 
Ladder—Men in bed, lead team sixteen feet from collars, 
wheel team twenty feet from end of pole, hitch made 
in seven seconds. The floor hitch was made in three 
seconds after men came down the pole, the four seconds 
being required for dressing. No. 3 hose reel madea 
floor hitch, the horses running thirty-six feet in two 
and one-half seconds. 
ee 
Preservation of Timber. , 

Never apply paint or any other coating to green or 
unseasoned timber. 

If the wood was not well dried or seasoned, the coat 
will only hasten decay. 

Good coatings consist of oily or resinous substances, 
which make a smooth coat, capable of being uniformly 
applied ; they must cover every part, must not crack, 
and possess a certain amount of plasticity after drying. 
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Coal tar, without sand or plaster or pitch, especially 
if mixed with oil of turpentine and applied hot (thus 
penetrating more deeply), answers best. A mixture of 
three parts coal tar and one part clean, unsalted grease, 
to prevent the tar from drying until it has had time 
to fill the minute pores, is reeommended. One barrel 
of coal tar (three to four dollars per barrel) will cover 
800 posts. Wood tar is not serviceable, because it does 
not dry. 

Oil paints are next in value. Boiled linseed oil or 
any other drying vegetable—not animal—oils are used, 
with lead or any other body (like pulverized charcoal) 
to give substance. Immersion in crude petroleum is 
also recommended. 

Charving of those parts which come into contact 
with the ground can be considered only as an imperfect 
preservative, unless a con- 
siderable layer of charcoal 
is formed, and if it is not 
earefully done, the effect 
is often detrimental, as the 
process both weakens the 
timber and produces 
cracks, thus exposing the 
interior to ferments. 

Lastly, in communities 
where durable timber is 
scarce, it will pay to estab- 
lish a plant for impregnat- 
ing timber with antisep- 
ties.—Norman J. Colman, 
Commissioner of Agricul- 
ture. 
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Enemies to Varnish, 

Although painters and 
earriage makers, as a rule, 
are perfectly conversant 
with the destructive influ- 
ence of ammonia on var- 
nish, it seems as though it 
were going to be an inter- 
minable ‘undertaking to 
convince their customers— 
the, reckless, careless, 
thoughtless carriage own- 
ers—of the importance of 
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SECOND-FLOOR: PLAN: 




















using means to prevent such unnecessary destruction. 
Various plans have been suggested to remedy the evil; 
but, up to date, about the only sure way—the only way 
that can be recommended with perfect confidence—is 
to keep all varnished work in a separate building from 
that in which horses are kept. The atmosphere in the 
carriage room should be moderately warm and quite 
dry. Cold itself has a serious effect on varnish.— 
Painters’ Journal. 
—— ee 

To ORNAMENT A VASE.—Directions are given for 
making a pretty and artistic vase from an ordinary 
jar or bottle as follows: Dip a string in spiriis of 
turpentine and tie it around the bottle which has 
been selected for the purpose, below the neck. Set 
fire to the string, and it will break the glass off 
smoothly. Then cover the bottle with glue, and 
roll it in oatmeal and varnish when it is thoroughly 
dry. 
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For description see Architects and Buildets-Edition-of Scientific American for May, 1888. 
































“3 
D. 
jo) 
O * 
2 \ 
freee Bae} SS ; 
cD) aa 
Me} : 
©. y 2 
ve an We eam 
iS es = 
ay D) pe : =~ 
im “On g | 
i ax} y ees 
= Y — 
z = = 
LD) Ty 
ee ‘3 




















{ 
Les 





| 











Details to accompany Colored Plates. 
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A DWELLING FOR $2,500. 
Large chamber on first floor. 
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Two nice chambers in | ond story, 9. 
Hall, parlor, dining|second story. Cellar under whole house. 
room, and kitchen good size. Open fireplaces in parlor, | Side, 50’. -Height of cellar, 7’. 


Front, 27’. 


Foundation of stone. 
stories, clapboards. 


First story, 9' 6”. See-| without mantels or furnace, $2,500. 
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FIRST FLOOR PLAN. 


A DWELLING FOR $2,500, 
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Secowo flrooR PLAN. 


Roof and gables, shingles. 


First and second 
Cost, 
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TWO MODERN DWELLINGS, 

The two designs shown illustrate mod- 
ern ideas in Massachusetts. The main 
entrance to the larger house is through a 
spacious reception hall, with an open fire- 
place, and an alcove to the front, divided 
from the main stairease hall by an arched 
sereen. Theside entrance opens through 
a vestibule under the stair landing, into 
the staircase hall, from which opens a 
lavatory at the left as you enter, and the 
back stairway at the right. Ascending 
the front stairway to the broad landing, 
you may seat yourself and rest if you are 
inclined to do so, as there is ample room 
for several pieces of furniture, or you may 
step out upon the balcony at the right. 
Ascending further to the second story, a 
spacious, airy hall opens into five large 
chambers, provided with large closets, 
dressing rooms, lavatories, ete. The house 
is calculated for a family of means, who 
are not above the enjoyment of everyday 
home comforts. 

The smaller design is likely to become 
very popular with those who only desire 
a small house, yet one that is very attrac- 
tive and convenient. The perspective and 
floor plans show its various features with- 
out further description. These designs, 
by Frank L. Smith, architect, of Boston, 
Mass., are from his recent publication 
entitled ‘‘ Homes of To-Day,” advertised 
on another page. 

a ooo 
Filling for Floors, 

Le Genie Civil quotes from a military 

journal a rather valuable suggestion for 
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FIRST FLOOR PLAN. 


deafening floors. 


General Loyre, proposes, instead of loading the floors |in which they are used. 
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“AN $8,000 HOUSE. 
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This suggestion, which is due to] considerably to the fire-resisting quality of the building 


In eases where it is desirable 


with asheet of plastering, to fillin the space between | to disinfect the space between floor and ceiling, the 
the fioor boarding and the plastering of the room below | shavings may be saturated with chloride of zine, or 
with shavings which are first to be rendered incombus- | zine chloride may be added to the lime wash. 


tible by dipping them in a tub of rather thick white- 
wash. It is well known that soft substances inclosing 


Nene Si a 
Iv is proposed to preserve fish alive by placing them 


air spaces form the most efficient deafening, and shav-|in vessels partly filled with water and hermetically 


ings treated in this way are so incombustible as to add! sealed. It is said that fish so confined have been found 
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A $2,800 HOUSE. 
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SECOND FLOOR PLAN, 


alive after three weeks, without either air or water 
having been changed, while fish in an open jar died in 
forty-eight hours. If the air in the vessel is compress- 
ed, the life of the fish is still further prolonged. 





Dining R20m 


43 6X /9 0" 






12 OV KISO 





Chamber 
1904136 








have open fireplaces. 
room, and bath room on second floor. 
the whole house. 
of cellar, 7’. 
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A $2,200 HOUSE. | Wooden Water Pipes, 
The rooms are of good size. Parlorand dining room|! A particular description of wooden water pipe is 
Three good bed rooms, servants’ just now being largely used by the Water Works Com- 
Cellar under pany of Denver, Colorado, for conveying considerable 
Front, 28’ wide. Side, 29’. Height quantities of water to districts regarded as too thinly 


First story, 9’. Second story, 8’ 6’. Open|settled to warrant the expense of iron pipes, 


Foundation, stone and brick. First story | which are very costly in this part of the States. 


wi nein ze ! ity Pheer 


34g inches wide, and vary in thisiad from 114 to 134 
inches, depending upon the pressure to be withstood. 
The hoops are spaced, according to the size of the pipe 
and the pressure, from 3 to 7 inches apart. Inasmuch 
as the bursting is resisted wholly by these bands, their 
spacing for any head is readily calculated. The pipes 
are made in fair size, from 24 to 48 inches diameter, 
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GROUND FLOOR PLAN. 
A $2,200 HOUSE. 


clapboarded. Secad story and roof shingled. Cost,|The advantages of the wooden pipe system are 
without furnace ormantels, about $2,200. low first cost, rapid construction, facility in trans- 
portation, sufficient strength, and reasonable dura- 

Fut plans, spedifications, and details, ready for the| bility. The pipe is, in fact, a long barrel com- 
builder, of any of jhe houses illustrated in this pub- posed of staves of varying length, hooped together 
lication, may be Ind on moderate terms at this office. by round iron bars. The strength of the construction 
Special plans anf specifications for the erection of)! depends upon these hoops, which are made of 14 inch 
buildings of all grades are also supplied by us. Munn ronnd rod iron. The ends of each hoop are held in 
& Co., architects,361 Broadway, New York. cast iron clips or sockets; one of the ends having a T 

Plans for the aeration and enlargement or improve- | head, and the other being screwed for tightening by 
ment of building} are also supplied. |e nut against a boss on the clip. The staves are about | 











SECOND FLOOR PLAN. 


and are subject to pressure varying from 50 to 120 feet 
head of water. At local prices, where wood costs 5 
cents per cubic foot, and common labor is worth $1.75 
per diem, the cost of this pipe is only about one 
quarter that of east iron of the same size. Any kind of 
wood will do forthe staves, provided that it is fairly 
straight grained and free from knots. 
me ee 
THE assessed valuation of real estate in New York 
City for 1888 is $1,306,310,133, an increase over 1887 of 
about $52,000,000. 
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Ready Mixed Paints, 

It goes without saying that a paint that will perma- 
nently retain its original color, and that will, for an in- 
definite period, resist the effects of the atmosphere, not 
only maintains the good appearance of the work, but 
acts as a perfect preservative of the surface to which it is 
applied. The durability of a paint is controlled directly 
by the vehicle or liquid carrying the pigment. It 
naturally follows that we very seldom find a mixture of 
a durable vehicle with an inferior pigment, as the 
latter, by losing its color in a short time, would serve 
to condemn the paint. The same remark applies to the 
combination of a superior pigment with a poor vehi- 
ele. It may therefore be considered a safe and general 
rule to avoid those paints which ‘‘ wash off,” and also 
those which fade, as all of the ingredients in both cases 
are certainly inferior. The contrary is also true. A 
paint that will either hold its color or remain where 
placed for a long time must be composed of the best 
materials, as it would be against the interests of the 
manufacturer to give his paint one good quality and 
not the other. 

It requires great skill and long experience even for 
the manufacturer to tell by examination whether a given 
paint with which he is not familiar is first-class in every 
respect, and ninety-nine out of every hundred consu- 
mers are compelled to rely solely upon the reputation 
and standing of the firms they buy from. There is no 
quick way of practically ascertaining the wearing 
qualities of a paint. They cannot subject a sample to 
an exposure to the weather for four or five years, and 
yet there is no simple or shorter method of finding what 
they want. A paint recommended because of only one 
excellent point should be viewed with suspicion. For 
example, a paint for which only a good body is claimed, 
or in which only the colors are warranted fast, should 
be avoided. 

We have heretofore called attention to the excellent 
quality of the ready mixed paints prepared by the 
well known house of Charles M. Childs & Co., of 225 
Pearl Street, New York, who have been in business 
for nearly forty years. 

Messrs. Childs & Co. have more than doubled the 
capacity of their works, which are located at 41 to 53 
Summit Street, Brooklyn, within the last two years. 
They employ now about one hundred hands, and 
they have a capacity of 5,000 tons of manufactured 
goods annually. Owing to the fact that all of the 
chemical colors they use are made at their factory, 
they are enabled to quote bottom prices to the con- 
sumer, as there are no middlemen to deal with. 

They will, if they receive an idea of the colors 
wanted, furnish such shades as will be sure to be 
pleasing to the eye and will agree with the conceptions 
of the owners or builders. When necessary, they will 
endeavor to fill orders given descriptively of any colors 
desired, and will undertake to match precisely any 
sample that may be sent them. It is very difficult 
to select colors that will blend well, so as to 
produce pleasing effects. This well known 





roofing, which he commenced to manufacture some |rator Manufacturing Company, Limited, of Philiadel- 


thirty years ago. 
roofing, he extended the use of asbestos to the manu- 
facture of a variety of articles other than those men- 
tioned above, the latest of which is a liquid paint, for 
which he claims as great merit as for his roofing and 
the other articles of his manufacture. 
—_—__ + o-oo 
THE RIDGWAY REFRIGERATOR SYSTEM, 

A refrigerator built on the plan of keeping the air 
confined, on the closing of the refrigerator apartment, 
pure and dry is illustrated herewith. The ice box is 
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THE RIDGWAY REFRIGERATOR SYSTEM. 


located near the top, and discharges its drip water 
through a series of V-shaped metallic troughs, through 
which it cireulates forward and backward, cooling the 
troughs accordingly, until discharged through a trap 
at the bottom. The air, becoming cooled in contact 
with the ice and the metallic troughs, falls and dis- 
tributes itself through the lower portion of the stor- 
age compartment, whence it rises again, the air circu- 
lation being shown by the arrows. The moisture of 
the air, carrying with it nearly all the impurities, is 
condensed upon the cold metallic surface of the troughs, 
and is carried off with the drip water. The putrefac- 
tive changes in food, due to dust-like germs floating in 
the air, are thus absorbed and carried off with the 
condensed moisture. This system of refrigeration is 
very economical of ice, and is extensively and most suc- 
cessfully used in residences, hotels, restaurants, cream- 
eries, fruit houses, ete. Refrigerator cars, cold storage 
buildings, ice houses, and portable refrigerators are 
built according to this system by the Ridgway Refrige- 
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The Pret.tice Patent Metallic Hip Shingle, 


The attention of architects and builders is invited 
to this recently patented shingle, which is said to excel 
in durability, economy, and finish, taking the place of 
boards or strips, and making wind, water, and snow 
tight joints, with no nails exposed. This shingle is light 
and ornamental, and is also applicable to old roofs, pre- 
venting the shingling from curling or getting loose. 
Sole manufacturers, Metallic Hip Shingle Co., Toledo, 
Obio. 

os 
A SANITARY HEATING APPARATUS, 


Among the various systems and methods employed 
in the construction of heating apparatus with which 
the public.is familiar, there are two distinct methods 
of producing heat which have become the most gen- 
eral mediums for that purpose, and they are, namely, 
steam and warm air, and while they have been general- 
ly considered as successful agencies, there are certain 
conditions that render either of these methods alone 
impracticable in effecting a condition of perfect sani- 
tary heating. There are certain buildings, such as 
churches, schools, residences, etc., the peculiar con- 
struction of which makes it impossible to economically 
warm them with steam alone, and on account of a 
rambling construction or an unusually unequal ex- 
posure, the warm air system cannot be advantageously 
used. To such buildings, especially, the Economy com- 
bination steam and warm air heater, manufactured by 
the J. F. Pease Furnace Company. of Syracuse, N. Y.., 
is perfectly adapted. The illustration below will con- 
vey to the reader the general mechanical construction 
of this successful apparatus, which utilizes to the great- 
est possible extent the entire product of combustion in 
the production of heat. The apparatus employs the 
low pressure system, and thoroughly warms a building 
with from one-half to three pounds of steam in connec- 
tion with the warm air from the furnace proper. In 
the interior of the heater is suspended a heavy wrought 
steel tubular boiler (tested to 100 pounds pressure), and 
the same fire which generates the warm air also pro- 
duces the steam, insuring a double result. This appa- 
ratus, besides being adapted to the class of buildings 
above alluded to, possesses many peculiar points of ex- 
cellence which commend it to all householders and 
property owners. These points, enumerated briefly, are 
perfect control, automatic regulation, absolute safety, 
cleanliness, and durability, and, lastly (but first to be 
considered), economy in the use of fuel. No more 
coal is burned in this apparatus during the chiily 
days of spring and fall than is necessary to produce 
the temperature required, at which time the warm air 
alone can be generated with a light fire, and not using 
the steam radiating portion until the colder weather 
demands it. We have not the space to elongate 
on the inestimable value of these valuable fea- 
tures combined in this combination heater, but 











fact has been recognized by Messrs. Childs 























& Co., who have adopted an effective method 


will simply refer all interested readers to the 





























for presenting their pure ready mixed paints 











J. F. Pease Furnace Company, who will take 
































to builders and householders who may not 

















pleasure in mailing to any address their com- 





















































have the facilities for selection found in the 






























































































































































































































































larger places. Their specimen cards display 


























































































































the best style of colors arranged in com- 
binations of three each, showing the body, 
trimming, and blinds. The specimen ecard, 
which they send free to any who request it, 
contains twenty-seven colors, forming nine 
combinations, the upper color of which is the 
body, next the trimming, and the bottom the 
blinds. By means of this card the different 
colors ean be studied to the best advantage, 
and an accurate estimate formed as to the effect 
produced when applied. 

This method of presenting colors will not only 
be appreciated by those who are ‘“‘ color blind,” 
but will be also welcomed by the builder and 
architect. 

We would advise all who contemplate paint- 
ing this spring to send for one of these cards, 
even if only to have specimens of the shades 
that will be widely used. Messrs. Childs & Co. 
will be pleased to give any additional informa- 
tion desired, and as in dealing with them there 
are no middlemen between the manufacturer 
and consumer, it would be well to ascertain [| 
their prices before purchasing. 

a+ 2+ oo 
H. W. Johns Manufacturing Company. 

This long established manufacturing con- 
cern, having warerooms in several of our most 
prominent cities, the principal one being at 
87 Maiden Lane, New York, is still engaged in 
the production on a large scale of boiler and 
steam pipe coverings, steam packing, build- 
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plete catalogue, containing full particulars and 
testimonials from thousands whose experience 
corroborates the claims the Pease Company 
make for the superiority of their product. 
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Messrs. WILKINSON & BANnTA, of No. 250 
Water Street, New York, have been appointed 
New York agents of the Abram Cox Stove 
Company, proprietors of the Penn Stove 
Works, of Philadelphia, and will hereafter 
have a headquarters and depot for these goods 
in the New York stove market. They will 
carry here a full line of the Novelty stoves, 
ranges, and furnaces, to fill promptly large or 
small orders, and will be able to fill all repair 
orders at short notice. 
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THE ‘‘PECORA MORTAR STAIN,” manufac- 
tured by Messrs. 8. Bowen's Sons, of Philadel- 
phia, is being used for coloring the mortar in 
the new Girard estate stores, now well under 
way in that city. These stores are to occupy 
four sides of a solid block, end are being built 
of iron and Philadelphia pressed brick, with 
stone trimmings. The use of this stain, there- 
fore, in a work of such solid sharacter, forms of 
itself a high recommendation. 
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THE EHRET-WARREN MANJFACTURING Com- 


PANY is the style of a corporation succeeding 
to the business of M. Ehret, Jr. & Co., of St. 




















Louis, Mo., and 8. D. Warren & Co., St. Louis 





ing felt, and a great variety of other articles 



































of which asbestos forms the base of the pro- 












































duct. 
One of the first articles which brought ashbes- 
tos into prominence was H, W. Johns fireproof 




















A SANITARY HEATING APPARATUS, 


and Kansas City, Mo., manufacturers and deal- 
ers in all coal tar products, including roofing 
pitch and felt, sheathing papers, roofing paints, 
ete. 
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FW. DEVOE & CO. 


(Established 1852) 


PURE MIXED PAINTS 


We desire to call attention of consumers to the fact 
that we guarantee our ready mixed paints to be made 
only of pure linseed oil and the most permanent pig- 
ments. They are not “ Chemical,” “* Rubber,” “ Patent,” 
or “ Fireproof.” We use no secret or patent method in 
manufacturing them by which benozine and water are 
made to serve the se Am of pure linseed oil. Sample 
eros, containing desirable shades, sent on applica- 

on, 


FINE VARNISHES, 
WOOD FILLERS. 
WOOD STAINS 


ARTISTS’ MATERIALS, 
MATHEMATICAL INSTRUMENTS. 


Catalogues of our different departments to responsi 
parties. : ~ aebe 


Cor. Fulton and 
William Sts., 
NEW YORK, 


Coffin, Devoe & Co., 
176 Randolph St., 
CHICAGO. 
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Are made of the very best English Ground Colors, and contain no benzine, water, or 





creosote. They have been thoroughly tested by some of the best Architects in the country 
during the past three or four years, and the colors are more lasting than any other stain. 
The price is 75 cents a gallon for any color. We would advise Architects to specify Dexter 
Brothers’ English Shingle Stain, and note the number onthe Sample boards. Send for 
Sample Boards of Colors. DEXTER BROTHERS, 55 and 57 Broad Street, Boston, Mass. 








Q.—Is this the man at the wheel in a gale of wind ? 


A.-No. It is Smythe working to open his sliding 
doors when they stick. 


Q.—Why don’t he get a Dunham Paragon Hanger, for 
they never stick ? 


Send for Price-list to 


DUNHAM MANUFG. CO., 


Manufacturers of 
Pat’d Specialties in Builders’ Hardware 
and Railway Supplies, 


131 Devonshire Street, Boston, 
117 Adams Express Building, Chicago. 











WILLER’S PATENT 


INSIDE SLIDING BLINDS 


ARE ACKNOWLEDGED THE 
STANDARD SLIDING BLINDS 
OF THE COUNTRY. 


They are used in preference to any other 
by the 
“LEADING ARCHITECTS. 
































THEY ARE THE ONLY SLIDING BLINDS GIVING 




























































































Universal Satisfaction. 


























































































































For full particulars, send for our new catalogue No. 8, Archi- 
tects’ and Builders’ edition. 


WILLIAM WILLER, 


Sole Manufacturer, 
Fourth and Cedar Streets, Milwaukee, Wis. 
AGENTS WANTED EVERYWHERE. 
State your business when writing for catalogue or 
agency. 


Architects, + Builders, + and + House + Owners! 































































































































































































ductors and Cables for circuits for Electric Call 






Stable, ete., and avoid the vexation and inconvenience of broken, 
XO} leaky, or grounded circuits, Our Cables are moisture proof and can be em- 

bedded in the plaster walls, while the flat cable is specially adapted for arrang- 
ing along the wainscoting, and staining to match. They are permanent, reliable, and economical. 


puandard Underground Cable Uo. 


GENERAL OFFICES: 
No. 708 PENN AVENUE, PITTSBURGH, PA. 


Branch Offices: 


Telephone Building, Cortlandt St., New York. G. L. Wiley, Manager. 
139 Kast Madison Street, Chicago. F. E. Dehenhardt, Manager. 


MANUFACTURERS OF 
The WARING ANTI-INDUCTION and BUNCHED CABLES, and 
ACHESON COMPOUND CABLE. 


For Telegraph, Telephone, Electric Light and Power, Underground, Submarine, and Aerial. 


Light Leaded Cablés (containing one or more conductors) for use in Houses, or 
for connecting Residence and Stable, 


Insulated Line Wire, Underwriters’, Magnet, Annunciator, and Office Wire. 


All Work ciara 4 (Send for Illustrated Circular._Ag) 
The Economy Combination 
€ »>——___., STEAM AND WARM AIR HEATER 


AND Ls 


ECONOMY WARM AIR FURNACES 


ARE PERFECTLY ADAPTED TO 


Warming Churches, Schools, Residences, ete. 
They are Guaranteed Durable and Econumieal. 


SEND FOR NEw 72 PAGE CATALOGUE, giving full particulars, 
descriptions, and illustrations of 31 different styles and sizes of 
Heating Apparatus. 


Manufactured Solely by the 


J. F. PEASE FURNACE CO., 


PE RRR gg atl Syracuse, N. Y., and Toronto, Ont. 


Eastern Agets.—EArt B. CHACE & Co., 206 Water St., New York; JoHN Demarest, General 
New England ‘Ant t, 75 Union 8t., Boston ; W? H. Fenner & Co., Providence. 

Western Agents.—ADEINS & HOFFMAN, 177 East Randolph St., Chicago, Ill.; Goss HEATING 
AND PLUMBING (0., 703 Main St., Kansas City, Mo.; ARTHUR A. POND, 35 Washington Ave. South, 
Minneapolis, Ming ; GAGE & HORTON MPG. Co., 1731 Olive St., St. Louis, Mo, 
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Solar Iron Clad. 


This is a Cast Iron Casing, lined with tin or galvanized iron, to 
prevent direct radiation ot heat in cellar; four loose panels lift out, so 
as to give access to furnace for repairs or renewal, if necessary, with- 
out disturbing the Hot Air Pipes; it has sliding panels for feed door 
and smoke pipe to allow for expansion; it has also a dust flue and flue 
door for Damper. We claim this to be the most complete, durable, 
and convenient cold case made, equal in efficiency to Brick set, with 
much less room required and less expensive, besides the facility for 
access for repairs, without requiring, as in a brick set, so large a space 
to work in, Itis much superior to the ordinary sheet iron casing, 
both for durability and efficiency. It is not necessary to remove the 
casing or Hot Air Pipe to clean out, or repair, or even renew or 
change the heater. 


The Leibrandt & McDowell Stove Co.. 


PHILADELPHIA and BALTIMORE. 


ee 


MORSE ELEVATOR WORKS 
MORSE, WILLIAMS & CO. 


Guccessors to CLEM & MORSE, Builders of all Kinds af 
PASSENCER AND FREICHT 


Fe loratts, ot 

















and Shackamaxon Sts., 
PHILADELPHIA. 


W.¥.Offlce,108 Liberty Street. 





MANUFACTURER OF 


Improved Dumb Waiters 








FOR DWELLINGS, WITH AUTOMATIO CATCH, 


M. B. SWHZEY, 























| PRESSED BRICK CO. i> 
189 & 191 La Salle St., f] 
CHICAGO, ILL. 


Front & Ornamental [hig 
Pressed Brick. LM 



























The latest im- 
proved, i. e., the 
boss to Engineers, 
Architects, Build- 
ers, Contractors, 
Farmers, and all 
others requiring a 
low price Leveling 
Instrument for 
grading, measuring 
heights, squaring, 
or getting any de- 
sired angle. De- 
scriptive circulars 
& furnished on re- 
4 ceipt of stamp. 


JOHN W. HARMION, 
65 Haverhill Street, Boston, Mass. 
The Great 


Church LIGHT, 


tt Se et Be 
: FRINE’S Patent Reflectors give 
the Most Powerful, the Softest, 
Cheapest and_the Best Light known 
= for Churches, Stores, Show Windows, 
[ENN Parlors, Banks, Offices, Picture Galler- 
a\ ies, Theatres, Depots, etc. New and elee 
Taeeantdesigns. Send sizeofroom. Get 
circularandestimate. A liberai discount 
to. churches and the tr: 
I, P. FRINK, 551 


CHARTERS GAS ENGINE. 


The safest, most reliable and economical Motor in 
existence. 


Independent of Gas Works and Machines, 
So it can be used anywhere. 
Makes its Own Gas 
AT COST OF ABOUT 
65 cents per M Feet. 


A Saving of 25 to 85 per cent 
guaranteed over all other Gas 
Engines. 





ade. 
Pearl Bt, N. YY. 





eee 





= ehicose Aeenbs H. H. LATHAM, 
} —— 2 Dearborn Street. 
= ? pn New York House: 

12 Cortlandt Street, 


Mfg. Co. 


P.O. Boxi4s. STERLING, ILL. 




















-: MEES NERENSS SEND Fon 

= BRASS & SSS SEAN OATAL RYE 
COPPER TUBES, SEAS > NISATT ARK Sa 
SKEET BRASS BRASSWIRE AS WENT, 






Mention this paper. 
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Combined 
Rip and 
Cross- Cut 


sat, 
Dott, 
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Three 
Machines 
in One. 
For Descriptive Price List write to 
HAND Post c& Company, FOOT 
POWER MANUFACTURERS, POWER 
MACHINERY, 154 Lake Street, Chicago. MACHINERY. 


ROOFING| 


SIDING, CEILING, 
ARCHE S44» LATH.> 
CINCINNAT, 


| CORRUGATING CO,| 


CINCINNATI. O. 
SEND FOR ILLUSTRATED CATALOGUE. 














































































































































































































The Best System in the World for 
Seasoning Lumber. 


Hundreds in use. Great saving in Time, Lumber, 
and Expense. No Warps, Checks, or Case-harden- 
ing. Embodies only natural laws. Old kilns may 
be utilized and made 100 per cent. better. SATIS- 
FACTION GUARANTEED. Write for pamphlet to 


ST, ALBANS MANUF’G. CO., St. Albans, Vt. 























FOOT-POWER MACHINERY. 
COMPLETE OUTFITS for CONTRACTORS and BUILDERS. — 
Machines for ripping, cross-cutting, scroll-sawing, mortising and 
enoning, forming edges, grooving, gaining, rabbeting, cutting 
dadoes, and turning. Builders use our Hand Circular Rip Saw for 
the greater portion of their ripping in preference to carting their , 
Feber to a mill five minute’s drive from their shops. The same 
is true in regard to ecroll sawing, mortising, tenoning, cutting stuff 
NY for drawers boxes, etc. Builders using these machines can bid 
\ lower and saye more money from their contracts than by any 
j °ead the Following Letters from Builders ag 

ollowin etters from Bui : = DS 
pode died > “T have had one of your 



















CLARENCE F. Lze, carpenter and builder, Morristown, N. J., says: [ hay 
Hand Circular Rip-Saws for about three months, and am much pleased withit. Have done the 
ripping for 15 houses in that time, which is over forty miles through inch boards. Have ripped 
>—. 28 high as 3-inch plank. Table is also good for rabbeting ; having rabbeted all jambs 
#f and sawed all drips for 200 windows.” 
ay ALEX. faery Ohio, says: ‘*A few days since we had some 150 small drawers 
to make for a drug store; the steam power mill wanted 50 cents each for making them. 
| With my foot power machinery I made them, and saved$25above good wages on the job. 
| If desired, these machines will be sold ON TRIAL. k 
The purchaser can have ample time to test them in his own shop and on the wor 


= he wishes them todo. Descriptive Catalogue and Price List Free. 
Ww. F. & JOHN BARNES CO., No.567¥ ----Ruby St., Rockford, lil. 


59 FULTON ST. 


CHAS? Eadaihl- LE rane 


Silver Medal on Tools Awarded by Amer. Inst. 1886. Medal “Superiority ” for 


W.F. & J. Barnes’ Workshop MACHINERY. 
New York Agency. Factory Prices. 


Patent Foot Power Machinery ! 


The Latest and Most Improved ue 


Scroll Saws, Circular Saws, 
Lathes, Mortisers, Etc. 


THE “ACME” CIRCULAR SAW. « 


For Foot or Hand Power. 
Suitable for various kinds of work, in 
Cutting-off, Ripping, Mitring, Rabbeting, 
and Grooving, and with the addition of the 
extra attachments, Scroll Sawing, Boring, 


etc. 
Price, with two 7-inch Saws, $40. 


6é s s 8 = 
Diamond” Mortising Machine. 
Will mortise 4 to 1 inch wide, 3 inches 

deep, and with the addition of the Diamond 

Adjustable Tenoning Tool, < 

cut Tenons \ to 34 in. thick, 

3in. wide. 

9 aba 3 chisels, 


\ 
\ 






























Machines on Trial. 
Catalogue Free, 


‘Seneca Falls Mfg. Co., 





276 Water Street, 
SENECA FALLS, N. Y. 
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MANUFACTURED BY 


CUSHMAN BROS. 


& CO., 
BOSTON, MASS, | 


All Shades and Upholstery Goods at 
Bottom Prices. 


Air Brush. 


Received highest Gold Medal Award of 
Franklin Institute as a legitimate art tool. 
Invaluable to crayon and water color por- 
trait artists and draughtsmen. Its use saves 
time, and gives finest technical effects, 
Write for description. The use of the Air 
Brush is profitable, and will repay careful 
investigation. AIR BRUSH MFG. CO, 
67 Nassau Street, Rockford, Ills. 


E. & H. T. ANTHONY & CO., — 


591 Broadway, N. Y. 





Manufacturers and Importers of 


PHOTOGRAPHIC 


INSTRUMENTS, 
Apparatus and Supplies, 


OF EVERY DESCRIPTION. 









Sole Proprietors of the Patent 
Detective, Fairy, Novel, and 
Bicycle Cameras, and the Cele- 
brated Stanley Dry Plates. 

Amateur Qutfits in great varie- 
ty from $9.00 upward. Send for 
Catalogue or call and examine, 


{More than Forty Years Estab- 
lished in this line of business. ; 


: 





ESTABLISHED 1854. 


DEVINE’S STEAM BOILER WORKS, 


Marine, Locomotive, Tubular, House, and 


GREENHOUSE BOILERS. 


WROUGHT IRON HOT WATER BOILERS 
A SPECIALTY. 


Manufactory, 381 to 393 S. Canal Street, Chicago. 





























“MA TORUR Ss 
The above cut is of Greenhouse Boiler, meeting 


with universal success wherever placed, Estimates 
gladly furnished for any capacity. 


PETER DEVINE, 
387 S. CANAL ST., CHICACO. 











AUTOMATIC 
ALR VALVE. 


For STEAM COILS 


ad RADIATORS 
@rect aid Indirect, 








4 












Most Simple and 
Rellable Air Valve 
Made. Nothing to 
Get Out of Order. 
Has No Movable 
Piece. fo Loose 
Thimbies to Fly Off. 
€very Valve Is Thor= 
Oughly Tested, and 
Warrantec to Clve <= 
Satisfaction. k 





























ri Manufactured by 


_ | Thos. L. WcKeen, 


EASTON, PA, 


HAN 


ii 
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IMPORTANT MALLORY’S 


To Architects, Builders, House-Painters, Decorators, Boat-Builders YY y 
atten secs —eeyerermin mere ANDARD, SHUTTER WORKER 
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i r Vi —_ = @. 
5 eae cae ROS NBERCS for aitcinases 
nishes or Wood-Finishes in fi : i a 


ee Opens and closes the blinds without raising the window. 
x 






nellievkol, “foe:the follow. Inside Work Automatically locks the blinds in any position. 


ing reasons, viz. : 

They possess more 
body, higher luster, 
greater resisting pro- 


‘ : i : 
Seon ittinpl rene t dures Best and cheapest blind hinge. 


i bility, use No, 2 ELAS- 
4 CICA FINISH, 


For 


Incomparable for strength, durability, and power. 


Can be applied to old or new houses, of brick, stone, or wood. 





perties to atmospheric ‘<a am 6 AGENTS WANTED. 3 Send for Illustrated Catalogue to 

influences, action of ff —_—=. Outside Work, Fr nly NG ll vy FLEMINGTON, NEW JERSEY, or 
= : f ) \/) YT) 3 - : 

water and alkali, are j  oClerkanD Requiring oxtreme|AlallK D, MLGUOLY, 60 LIBERTY STREET, NEW YORK. 

more elastic, will not }} + durability, use No. 1|——— 

sepateh) or maariwhite,a F t N ) S ELASTICA FINISH. << , . f Ba 

and are more durable. ff Nie) 1 oF HES | y) Clark S New Drying Exhaust and Ventilating Fans. 








PATENT ADJUSTABLE WINGS. 
Capacity Quickly Increased or Diminished. 


Self-Oiling Bearings. Light Running. 


Durable. 
PRICE LIST FREE. 


GEO. P. CLARK, (Box A), Windsor Locks, (Ct. 


hee SS ren 


WORKS: Manufactured by 
734-740 East 14th Street, ) / 
733-739 East 13th Street, 


7ss-739 wast 15m streets * STANDARD VARNISH WORKS, 


D. ROSENBERG & SONS, | 
Office, 207 Avenue D, NEW YORK. 


Send for Samples and Full Particulars. 
















































WOODWORKING PHILLIP SEMMER & COMPANY. F 
MACHINERY PLATE,SHEET & LOOKING GLASS Depot 
2 vo 4.8 810 DESBROSSES.SE Ve) Va py 
PLANERS AND WRITE FOR QUOTATIONS. , . 
MATCHERS, 4 


ESTABLISHED 1844, 


SAMUEL H. FRENCH & CO., 


_* cain EE York Avenue, Fourth and Cailowhill Sts., 
PHILADELPHIA, PA. 


CONNELL & DENCLER, Rochester, N.Y. PAINT MANUFACTURERS. 


EACON Strictly Pure Lead, Zinc and Colors, Dry, in Oil, Japan 
© m and Ready Mixed for Use. . | 


Kacchen/ |alned Glass Works. a 
Un ban Proton, _ SON, stained, vhs & Embossed Ie E F R IE ish S S 
sa REPRE Mune rns (MOR beh COLORS. 


Pr overs toeenntion. .ouow, prick made ch ca | 35 and 37 Province Si, BLACK, BROWN, BUFF, AND RED. 


PONY PLANERS, ; 
Hand Matchers, 
Solid Plate and 

__ SEGMENT wn. ay 

































































Terra Cotta, Fire Bricks, etc., = BOSTON, MASS 
Office and Depot, 420 East 23d St.. New York, : WL 2 * ) : 
awoke, PERTH AMBOY, N, i. Designs and Estimates submitted on application. aSOor1s amc. Builders Supplies. 








SEND FOR CATALOGUE AND CIRCULARS. 








Fine Office & Bank J), M. STUTZMAN, 181 ips oe How Yor 
Fittings | wits — 


Stencil Cutting, Mention this ’ 

Dies, Burning Paper, _ OMES 
: A.H.ANDREWS & CO. 195 Wabash 2 Diates. So 7 A aP TINS 

icago, and 686 Broadway, N. Y. Moulds, Seals, &c. = 


Liberal discount 
to Agents. 
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Or, MODERM 
EXAMPLES of 
MODERATE 


=, 


Manufacturers of 











P: + 5 a] 5 ‘ 
SHIELDS & BROWN GO. | Pvisse 13 20st ta Sts Bes eter vp 606 Im 

























‘ Sectional > Manufacturers and Dealers in Parquet and Inlaid 
Z EE \i loors, Wainscoting, Ete. 


J. DUN FEE c& CoO., 


Wood Carpet and Weather Strips Sheer in gne “Ts and me quarterly parts. 


- —FOR— Annual part now ready, 96 large 
i 7 ara , quarto pages, 30 
Steam, Gas and Water Pipes, Drums, Heaters, ete. OF ALL KINDS, oo a a oo costing $250 to $12,000: 
The Best Non-Conductor of Heat &Coldin the World. | 102 Washington Street, - - CHICAGO. a ustrations; colored frontispiece, and ful 
Send for illustrated descriptive Circular, and name this paper. 


set framing plans and details of country house. A 
ew arseaaer, ade. saa RonucEn ats, SEND FOR CATALOGUE. complete hand-book for those intending to build. 
NEW YORK. CHICAGO 


? Price, Annual Part, 50c. Each Quarterl 
Factory, 204 to 212 South Clinton Street. Part, 25c. The four parts postpaid, $1.00 a 
Bt, 


HOYT & BROTHER GO. 


AURORA, Iisa. 
MANUFACTURERS OF 


sp Machinery for Working We. 


NO.I9 


Epwim Lez Browy, Pres’t. 


The Western Sand Blast Co., 


Ornamenters of Glas for 
VESTIBULE DOORS, 
TRANSOMS, 


BANK & OFFICE COUNTERS, 


—aAN! 
Manufacturers of Advertising 
Glass Signs. 


Sand Blast & Embossed Rail- 
road Glass a specialty. 
N.W.Cor. Clinton & Jackson Stg., 
CHICAGO, ILL, 
Telephone 4085, 




























OSY HOMES | 


How to Build Them, 
Contains 96 pages, showing 
complete designs of 10 low- 
cost hcuses, with valuable 
information for those who 


7: 
| 








. ’ . ’ ish to build ec ically. 
Planing Mill Machinery The pook eit ba bnation. 
. post-paid, on receipt of Price, 25 Cents, Postal 

a Specialty. note, or 1 and 2 ct. stamps. 


ONO ONO OOO One | 


F. Le SMITH, Architect, 22 School St., BOSTON. 
Send for Catalogue. We jae peshens BOSTON 


THORN SHINGLE & ORNAMENT CO., 


SOLE MANUFACTORERS OF 


he Best and Cheapest Metallic Roofing 


TILES AND SHINGLES 


| YET OFFERED TO THE BUILDING TRADE. 


{ 
The Horseshoe Spting-Lock Shingle (Patten’s Patent) just out. This Shingle can be put on in one-half the time it requires with 
any other shingle noy in the market. Is cheap, durable, secure, thoroughly water-tight and makes a good appearance as a roof 
covering. Two (2) sies. 


} 
the most perfect and Unique Roof, Gable, Tower, and Wall covering 
THORNS PA E T ROOFING and WALL TILE y yet produced in metal. On the roof in appearance they are like terra 
cotta earthen tiles, gad are better, and half the cost. Four (4) designs or sizes are made. ; 

All the above gods are packed a square to the box and delivered f. 0, b, cars in Philadelphia. 


For particulars,price lists, etc., address 


THORN 5 INGLE & ORNAMENT CO. 12th & Callowhill Streets, Philadelphia, Pa. 


| 
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The Draper Revo Themunete 


This thermometer gives 
apermanent and continu- 
ous record in ink of the 
temperature. The chart 
indicating hours ofthe day 
\ und days of the week gives 
WA, the degrees of temperature 
from 20° below zero to 110° 
above. All instruments 
jy are accurately adjusted 
/ and warranted. The re- 
cord is easily read and ab- 
solutely correct. Sold by 
the leading instrument 
dealers and opticians 
throughout the United 
States and Canada, and by 


The DRAPER 
MANUFACTURING CO. 


Owners of the United 
States and foreign patents, 
152 Front Street, New York 













Recording 
7 Thermometer. 
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INSTRUMENTS, 
DRAWING PAPER, 
BLUE PROCESS 

PAPER, 
AMERICAN 

LIQUID INK. 


A fully illustrated and priced catalogue of 200 pages 
of all instruments and materials used by draughtsmen 
sent upon mention of this paper. 


G. S. WOOLMAN, 


116 FULTON S8T., 
NEW YORK. 





r.. MANASSE, 


IMPORTER AND MANUFACTURER, 





oe 
1 _ A ae 
| Seb | ——— lel 





ARCHITECTS’ AND SURVEYORS’ SUPPLIES. 
Drawing Tools, Papers, Tapes, 
Chains, Colors. Inks, etc. 


Improved LEVELS for Builders and Tiling. 
Tllustrated Catalogues Sent on Application. 
JOHN WHEELER, 
CARPENTER and BUILDER 


—or— 
ORNAMENTAL RUSTiI 
WoR XK. 
Medals from American Institute, 
And other Associations. 
P. O. Box 140. Cleveland St., Orange, N. J. 


7 ANDERSON & DICKEY § 
Architectural Wood Turning 


—AND=— 


Spiral Moulding, 


43 Bristol Street 
BOSTON, MASS. 


¢ 








All kinds of Newels, Stair Posts, Bal- 
usters, Rails, Table and Chair 
Legs, ete. 
Wood Mantels, Office Fittings, 
terior Decorations, ete. 


In- 


Rope Moulding and Twist Screen 
Work, ete. Architects’ Designs 
a specialty. 
Estimates given. Send 2-cent stamp 
for illustrated catalogue. 


ST = a) ee 





Jersey City, N. J. 


MACHINE -TURNED 
BALUSTERS 


Various Sizes and Patterns Dove- 
tailed ready for use, with Tait’s 
Patent Dovetail. 


PEDESTAL aud TURNED NEWELS. 


STAIR RAILS, 


Of all dimensions, worked, ready 
to put up. 





Send 4c. Stamp for our 382-page 
Catalogue, containing 200 Tilustra- 
tions of Balusters, Pedestal Newels, 
Brackets, Drops, ete, 








|IARCHITECTS 


ALWAYS SPECIFY 


Shimer’s Variety Moulder, with 
Surface Moulding Attachment. 


_—— 8 OO 

panels with pattern guided by pin that automatically takes its position when you 

FOR SINKIN start the Machine, and drops out of the way when you stop it. The Cutter in the 

overhanging arm of the Machine has a perpendicular adjustment of one inch, and is operated by the 

handle shown in the cut attached to an eccentric lever that is automatically locked to the one position 
when at work. 

from Surface Moulder to Variety Moulder, disconnect the rod that runs the incline 

10 CHANGE on the T lever and pinitup. Run the housing up by means of the hand wheel until 

it stands above the belt line, remove the one spindle, substitute the other and set screw it to the hous- 

ing. Turn the small table back under the arm. Raise the arm, disconnect the shaft that runs the 

upper pulley, and the Machine becomes an Edge Moulder without haying any of its parts unbolted and 

laid away. 
You never tire of the make up of this Machine, which is as simple and effective as 


te te durable |No. 4{ PLANER & MATCHER 


SHOULI 





Wy 


Mucller’s WATER PRESSURE, Regulators 


to insure against the bursting of pipes and to pre- 

serve a uniform pressure throughout the build- 

ing. Write for illustrated catalogue and prices, 
H, MUELLER & SONS, 

220 and 222 East Main St., Decatur, Ill, 





Double Belted and Geared 
Lower Rolls. 


Special) Machinery for Car 
Work and the latest im- 
proved Woodworking Ma- 
chinery of all kinds. 


C. B. ROGERS & CO, 


Norwich, Conn. 


109 Liberty Street, 
New York. 


TO ARCHITECTS. 





oP 
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ATT 


Cus 


nT 


PRE undersigned has had much experience in the 
making of perspectives from plans and eleya- 
tions, and will promptly execute any orders, either 
in ink or colors as desired. 
A, F. LEIGHT, 
361 Broadway, New York, 
eS TERMS MODERATE. 23 











ISTABLISHED 1843. 


Manufacturers.of 


Dlable Fittings and Fixtures, 


IMPROVED and PATENTED, 
IRON, BRASS, BRONZED and NICKEL-PLATED 


POULTRY YARD APPLIANCES, ETC. 


Low estimates furnished to Architects, Builders, 
Carpenters, Masons, ete. 








Reversible Cutters for any shape of mould made to order, and warranted to cut free and easy. 
For Circulars and full information, address, 


SAMUEL J. SHIMER & SONS, 





-| MANUFACTURER of the SHIMER CUTTER HEADS and SPECIAL WOODWORKING MACHINERY, 


Catalogue Mailed on Application, 
SAMUEL L. BENT & SON, 
New York City, 


MACHINERY, 


MILTON, 


CARPENTERS’ 





No. 111 Chambers St., 





HAND AND FOOT POWER. 





c. HEWLETT > 
CHENEY & HEWLETT 
Agcxitectura.fron\Works 


Rip Saws, 


Cross Cut 
Saws, 


Combined 
Saws, 


Jig Saws, 


Edge Mould- 
ers, 


Dado Heads. 


Lathes, 


EVERY VARIETY OF WROUGHT ANO 
+ CAST IRON WORK FOR BUILDINGS 


Tenoners, 


OFFICE 20 


Mortisers, 








Scroll Saws, 





ARCHITECTURAL AND ORNAMENTAL 


IRON STAIRS, GRILLES, 
GUARDS, GATES, RAILING. 
Special attention to Ornamental Work. 

Vault, Area, and Skylight (Cement and Tren). 
Designs, Estimates, and Catalogues on application. 
MANLY & COOPER MFG. CO. 

4150 Elm Ave., Philadelphia. 271 Broadway, N. Y. 


——— 


J ESTABLISHED IBEES 
me THE HAYES 


Groovers, 

















Formers. 





; mee tae 
Sig RMushente 





FRED. A. RICH, 25 South Canal Street, 
ALLEN B. RORKE, 


Contractor ant Builder, 


423 WALNUT STREET, 
PHILADELPHIA. 


Chicago. 








New Yerk City. Room 217 Stewart Building. 


C. POWELL KARR, C.E. 
CONSULTING ARCHITECT. 


Plans and Specifications prepared for Heating, Lighting, | 
Ventilation and Sanitation of Buildings. | 
SPECIAL ATTENTION DEVOTED TO THE 
INSPECTION AND IMPROVEMENT OF THE 
ACOUSTIC PROPERTIES OF THEATERS, 
| MUSIC HALLS, AND PUBLIC BUILDINGS, 


SARIN VAS KB 








MANUFACTURER OF 


ARTISTIC SLATE MANTELS 


Grates, Fire Place Adjuncts. 


Importer of TILES for all purposes. 
CHAS, B. KLINE, 331 N. 4th St., Phila. 


Send stamp for illustrated design sheet. 





THE ‘‘IDEAL”’ 
PATENT TILE-LINED BATH-TUB. 


Perfection of Cleanliness and Durability. 


SHARPLESS & WATTS, Patentees, 


BAKER BUILDING, 
1524 CHESTNUT ST., PHILADELPHIA4. 


Send for Illustrated Circular and References. 















Menufacturers of the 


DOUGLASS PATENT 
Instantaisous Water Heater, 












































FE ERT . CANTON IRON ROOFING CO., Canton, Ohio. FOS 
| aT | MANUFACTURERS OF THE H. W. SMITH PATENT Baths aid Domestie Purposes. 
uy 
4 | STE EL CORRUGATED IRON Can \e used any place where 
' is ROOFINC. Roofing and Siding, ff | ; | gas andwater can be obtained. 
Vice | —— Beaded Iron Ceiling fia 
rs 1} Made of genu- and Siding, Crimped al Wa 87 
sl ine sheet steel Edge Roofing and Ms 
Wl and calamined Siding, Roof Paint, = Dearborn St. 
1h} 1} steel. Roofer’s Paper, etc. Chica go 





Send for catalogue, price list, and samples. 
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THE DATES? & BEST IMPROVED nN Cast Iron Gas and Water Pipes 
- Z | 114 to 48 INCHES DIAMETER. 
BRICK - f rt 4 | Cast Iron Flange Heating and Steam Pipes, Fire Hydrants and Stop 


Valves for Water or Gas, all Sizes. 


/ 
| ALL PIPE PROVED BY HYDROSTATIC PRESSURE. 
=, | GLOUCESTER CITY, N. J. 
FOR BOTH STEAM = ie | SAMUEL &. SHIPLEY, Prest. JAMES P. MICHELLON, Secy. 
AND HORSE POWER. i= | HENRY B. CHEW, Treas. OFFICE, WILLIAM SEXTON, Supt. 


STEAM. POWER BRICK MACHINE STEAM POWER BRICK MACHINE 6 North Seventh Street, Philadelphia. 


WITH OUT GEARING. READY FOR PULLEY. 
= s 
— % Bod ah 
~ > S| 4 
he a Weld (I 
issn. ve 7 
Far WAS: ie ‘ 
; y eS: ae 
S| ae es 
Fe Pe | eae || EN EF'OR 
(> » ES 
i iy SA 
\ 
x 
e = 4 


LBS. 


WEIGHT 70:00 
7200 LBS 





WEIGHT 














































































































































































































FIRE-PROOFING, 
DEADENING SOUND, 
* and INSULATION of HEAT 
se i and COLD in 
(oe ie RESIDENCES, 
W*) GOLD STORAGE, and 
REFRIGERATING ROOMS. 


























SEND FOR ILLUSTRATED CATALOGUE 


i ; 4 
HENRY MARTIN, f°. fe 
|e ; 
ee Ie | 
INVENTOR, PROPRIETOR, br Ih ANG 
AND. MANUFACTURER. ey eek = 
139 CHESTNUT Sv.=Cia 


LANCASTER, PA., U.S.A...» 


HORSE POWER BRICK MACHINE. 
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Descriptive Pamphlet and 
Sample Free. 











hh. PALMER Ga -F Nf 


GIBBS’ ENGLISH PORTLAND CEMENT 


INGHAW’S ENAMELED EBRICKS 


Are beautiful for Decoration and Interior Finish, Send for Catalogue, etc, of 
Novelties, 


HOWARD FLEMING, 23 Liberty St., New York. 


ADDRESS: 


~~ Western Mineral Wool Co.. 
Cleveland, O. 
St. Louis, Mo, 


ICE and REFRIGERATING MACHINES 
The Pictet Artificial Ice Company (Limited), Room 6, Coal & Iron Exchange, New York. 


THE HUMPHREY PONY HAND ELEVATOR. 


(Patent Applied for, ) 

For light Store and Factory 
work, Hospitals and Publie 
Buildings. For Trunk and Inva- 
Lid lay tsi ror carrying sCoay, 
Flour, Ashes and other heavy 
substances in Tenements, Flats 
and Private Dwellings. 

So simple in construction, 
and price so low that it can be 
used in many places instead of 
a dumb waiter, and has many 
*times the lifting capacity. 

Capacity S00 pounds. Price 
of fixtures, $36 per set. 

We are also manufacturers of 
». the New York Safety Dumb Waiter 
fixtures, the most complete, 
simple and absolutely safe Dumb 
y Waiter fixtures ever made. 

Send for Descriptive Cata- 
TRADE MARK 


aoe YT ogue™ 
Send for Circular E,—— 


| THE EDWARD STORM SPRING C0. Limited, 


CG Poughkeepsie, N. Y. 
——_ ELEVATO R S; or JOHN H. GRAHAM & C0., Sole Mfrs.’ Agents, 


113 Chambers Street, New York. 
HOWARD IRON WORKS, 2 : = 
| spuPrrano, w. x. PROGRESS # tHe wanuracture oF LIQUID FISH GLUE. 


The Elevators in the State Capitol, Albany, New York, were 
] 
built by us, and)many others in some of the finest buildings in the 




























































































































































































ANUFACTURED ONLY BY9~ * \ 

y S.BOWEN’S SONS, +222= \ 2 
~ | ~o-83— 150 NTH. 4TH. ST. . a 
V2 _ GW PHILADELPHIA. PA.U.S.A. > 4 : 


“WILL NOT FADE OR RUN 
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Labels Registered, 1886, by 
LE PAGE'S LIQUID GLUE & CEMENT CO. 









country. ASK FOR IT IS 
LE PAGE’S THE BEST. 
IMPROVED na.uY 


P; TAKE 
GLUE. 3% no oTHer. 


Be sure the signature of Wm. N. Le Pace is on every Package. 
Improved Process Patented Oct 26, 1886. 

WM. N. LE PAGE is the ORIGINAL INVENTOR and MANUFAC- 
TURER of LE PAGE’S LIQUID GLUE; and to its excellent qualities 
we have added his improved method of manufacturing, which renders 
it not susceptible to moisture. It is also clearer, stronger, more flexi- 
ble, consequently more tenacious. 

Sample can by mail 20 cents (stamps). 


LE PAGE’S LIQUID GLUE & CEMENT CO., 


GLOUCESTER, MASS,, U, S, A. 


| GRAVES’ 
By aie VY A TORS, 


SF ae GER and FREIGHT, 


MANUFACTURED BY 
L. S. GRAVES & SON, Rochester, N. Y. 


RANCH OFFICE; 46 Cortlandt Street, New York, 











Scientific Amerie, Architects and Builders Edition. 





Duplex Steam-Heater Co. 


Manufacturers under FISKE’S PATENTS, 
10 Barclay Street, 


1 


New York. 


“HUAHMAUTAT AAINVAM SINDDOY 


‘4SI'J-00l1g puv onZo[wIeVD poyeaysn{[] 10} pueg 


Simplest in Construction. 








Is the most popular 
Blind in America. 
Architects and 
Builders prefer it to 
any other for 
merit, style, conveni- 
ence and economy. 
It always gives sat- 
isfaction. 


The only blind 
that is furnished 
with an automatic 
burglar proof lock, 
free of charge. 

Agents wanted 
everywhere. 

Send for illus- 
trated Catalogue 
and prices to 


Hartman & Durstine, 
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Or to 
Witherow & Hillock, 
TORONTO, 








Canada, 





MARSTON’S IMPROVED 
Hand and Foot Power Band Saw. 





Table is 3 feet 6 inches from floor; measures 
18 x 21 inches; is adjustable for cutting on a bevel. 
Guide for saw both above and below table. Dis- 
tance from table to guide when raised its full 
height, inches 16 inches between saw and frame. 
All gears cut from solid iron. Shafts are made of 
steel. Saw pulleys covered with rubber. Upper 
saw pulley has adjustment to bring it into line with 
lower saw pulley. Weight of machine, 260 lbs. 
Machines on trial. 


J. M. MARSTON & CO., 


Cor. Appleton & Tremont Sts., 
Boston, Mass. 





ELEVATED _ CABLE RAILWAYS. — 


Description and illustration of an elevated cable 
railway, affording an easy and economical method of 
transporting coal, coke, ores, etc., to any distance re- 
gardless of the nature of the surface of the country. 
Contained in ScIENTIFIC AMERICAN SUPPLEMENT, 
Nos. 270 and 274. Price 10 centseach. To be had at 
this office and from all newsdealers. 





SEBASTIAN, MAY c& CO.,., 


Manufacturers of and Dealers in 


Hand and Foot Power Machinery 


For CARPENTERS, BUILDERS, MACHINISTS, etc. 


Write for our New Cate 
alogue, just issued. 


{83 W. Second St., Cincinnati, O. 





TINTIN 





COEORS 
STRICTLY PURE. 


For Painters’ and Builders’ Use. 
Cannot be excelled for PURITY and FINENESS. 


MANUFACTURED BY 
EDW. HE. JILLARD, 


BUREBEKA COLOR WORKS, 


1645 NORTH TENTH STREET, 














PHILADELPHIA, PA. 


specias Wood Working Machinery 





























For Carpenters and Builders, including Moulders, 

Mortisers, Tenoners, Band $ 

Shapers, Boring Machines, Jointers, Planers, etc. 
Manuf’d by Joseph 0. Colladay & Bro.,, 

Nicholson & Race Street, Philadelphia, 


aws, Saw Benches, 





F.C. YARNALL, President, 
PHILADELPHIA, 


The Old Baneor 


STAIRBUILDING 


IN ITS VARIOUS FORMS, 


The New One Plane Method 
HAND RAILING, 


AS APPLIED TO 
DRAWING FACE-MOULDS, 
UNFOLDING THE CENTER LINE 
OF WREATHS, 
Giving Lengths of Balusters 
Under All Wreaths. 


- — 















LQANTLY FITTEQINALL: 


ENTEMON VIEW OF & GRAND STAIRCASE AND BPAGIOUS 


NUMEROUS DESIGNS AND PLANS 


STAIRS, NEWELS, AND BALUSTERS, 


FOR THE USE OF 
ARCHITECTS, STAIR-BUILDERS, 
AND CARPENTERS. 


By JAMES H. MONCKTON. 


SEVENTY-EIGHT FULL-PAGE PLATES 
OF WORKING DRAWINGS, ETC. 
Ato, Cloth extra, $6.00. 


JOHN WILEY & SONS, 
ASTOR PLACE, NEW YORK. 


Mailed and prepaid on receipt of the price. 
Descriptive circular gratis. 


‘Motes and Aueries. 


(1) J. D. M., of Baldwinsville, N. J., 
has built a factory of which the first story is used for a 
machine shop, the second for pattern making and the 
attic for storage of seasoned Iumber. The building is 
20’ « 40’ and the roof has a rise of 12 feet. The roof is 
tin, laid on hemlock lining boards, and the difficulty to 
to be overcome is ** sweating of the tin.” - The building 
is heated by steam, and a coil was put in the attic, and 
also two 6/’ ventilators, but these devices did not remove 
the difficulty. The effort was in the right direction, for 
a complete circulation of air in the attic would reduce 
the condensation toa minimum. A. From the drawing 
sent, we would infer that no provision was made for the 
supply of out door air. The ventilators are large 
enough to do the work properly, provided an opening 
is made for the ingress of fresh air. The drawing shows 
a window in the gable. Cut the window down to the 
floor level of the attic and open the lower sash, not the 
upper one, about six inches. This should provide a 
current of air moving through the attic at the rate of 
about one foot per second, If the plan does not work, 
the hemlock roof lining may be covered on the under 
side with waterproof building felt fastened to strips of 
lath laid across the boarding, care being taken to lap 
the paper at the joints at least two inches, and laid close 
as possible. If the hemlock roof sheathing had been 
carefully covered with building felt and the tin laid 
upon that, in the first place, no trouble would have been 
experienced from condensation. 


"THE ‘TIFFANY 


GLass CoMPANny 


MEMORIAL WINDOWS 
GLASS WORK #£=PDECORATIONS 


Designs and Estimates submitted. 


333-335 Fourth Ave., New York City. 


ale Company 


J.S. MOYER, Sec. & Treas., 
BETHLEHEM, PA. 























This Company is the original operator in the Bangor Valley, and continues 
to manufacture the Blue Roofing Slates which have become so celebrated for 
fineness of texture and uniformity of color. 

The special attention of Architects and Builders is called to the fact that 
this Company has perfected a system of preparing Slates with Sawed Edges, of 
suitable size and curve for Towers and Domes, as may be desired. 

Working Drawings should be furnished to secure the best results. 

Address correspondence to the Company’s office at BETHLEHEM, PA. 
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ENTIRELY NEW EDITION oF 
CHAMBERS’S 


ENCYCLOPADIA 


A Dictionary of Universal Knowledge. 
Edited and published under the auspices of 


W. &R, CHAMBERS, Edinburgh, 
J, B, LIPPINCOTT COMPANY, Philadelphia. 


Revised, Rewritten, New Iilustrations 
and Maps. 


Cloth ope 3.0 
PRICE Cloth? untuk, © 2: + °S.00 
PER VOL. Sheep, . ° ° 4.00 
Half Morocco, , 4.50 


VOLUME 1. JUST ISSUED. 
PRESS NOTICES: 


“Tn learning, accuracy, and scholarly character 
the work-stands on the highest plane and in the 
first rank.”—WN. Y. Independent. 

“Tn literary merit and style, as well asin its adap- 
tation to the average inquirer, it is incomparably 
the very bestand cheapest Encyclopsedia for popu- 
lar reference.’’— Boston Globe. 

“There can be no doubt that Chambers’s Encyclo- 
peedia is by all means the best one that has ever 
been published.””—Boston Traveller. 

““A work that is in every particular worthy of 
the greatest admiration and praise.’”’— Rochester 
Union and Advertiser. 

“A concise, accurate, and low-priced Encyclo- 
peedia, made better than ever by a thorough revi- 
sion, practically amounting to a complete rewrit- 
ing.”—N. ¥. Examiner. 

“ This is really the book for the people, and there 
is not a household in the country in which educa- 
tion is properly valued where one can afford to do 
without a work of this kind. No book besides the 
Bible and the handy dictionary can be said to be 
more important.’’—Boston Herald. 

“A perfect Encyclopedia, accurate and artisti- 
cally excellent.”—Bristol Western Press, England. 

‘“‘Chambers’s Encyclopzedia, in its new edition, 
will be the best English book of the kind, and for 
general use much more valuable than the enor- 
mous, ponderous, but unsatisfactory Encyclopeedia 
Britannica.”—Philadelphia Evening Bulletin. 

“Tt will be a welcome guest in every household 
where any one wants to know Who’s who, or 
What’s what.” —N. Y. Publishing World. 

“No more striking illustration of the rapid pro- 
gress in science and art, and of the additions that 
have been made, even to our knowledge of the past 
in that comparatively brief period, could be ad- 
duced than the contents of the first volume of the 
nee edition of Chambers’s Encyclopeedia.”-—Phila, 

mes. 

“To go for some particular fact to certain pre- 

tentious works is like searching in the proverbial 
haystack for a needle; in Chambers’s we get the 
facts at once.”—Glasgow Mail. 
_ “It contains the latest information, on the sub- 
ject of which it treats, down to the year 1888. From 
daily use we can recommend it both conscientiously 
and cordially as a maryellously full, accurate, and 
convenient work of reference.”—J. O. States. 





May be ordered from any bookseller. Prospectus, 
with specimen pages, sent on application. 


J. B. LIPPINCOTT COMPANY, 
PUBLISHERS, ; 
715 and 717 Market St., Philadelphia, 








TRINITY CHURCH, BOSTON, 


MASS. MoNoGRAPHS oF AMERICAN 
ARCHITECTURE. No. V. A Portfolio, 
giving 22 Gelatine Views and 1 Helio- 
chrome, 13x16inches. $10.00. 


“hey represent the church both inside and out, from 
erery point of view interesting, either picturesquely, 
artistically, or historically. They begin with the very 
striking portrait of Richardson by G. C. Cox, represent- 
ing him in a great dark hood, like some churchman of 
the middle ages, ‘well robed o’er all his form.’ Fra 
Lippo Lippi it might be, with the penetrating beauty of 
the great, brilliant eyes beneath the grand sweep of the 
brows. The head alone is worth the price of the mon- 
ograph, The heliochrome of the apse and tower from 
the east, with the soft green of the tvy, on which, when 
not shaded by the tower, the sun shines warm, contrast- 
ed with the terra-cotta and slate of the roof, and the 
fine mingling of the light Deeham granite with the rea 
of the Longmeadow freestone, is singularly beautiful. 
Following this are another general view from the north- 
west, the main entrance, detail of the west front, the 
tower from the south, with two other views of the 
tower in detail, the cloister and chapel from the south- 
east, and a view of the cloister showing the tracery 
window from St. BotolIph’s, England; the cloister garth, 
the stairway to the chapel, the entrance to the north 
transept, the chancel, the north side of the nave, the 
font. the bust of Arthur Penrhyn Stanley, the nave 
from the gallery of the south transept, the interior of 
the tower, and last, before the plan, the characteristic 
cartoon for the stained glass window by Burne-Jones. 
The church is here in all its aspects, And by the publi- 
cation of this monograph the literature of American 
architecture has been very splendidly, beautifully en- 
riched.’’—Boston Advertiser. 





——— 


LOOKING BACKWARD, the latest novel b 

Bellamy, presents a marvelously beautiful Aisha 
fying picture of American life, A.D. 2000, in a vast 
happy, competitionless, ciimeless, paternal, serene 
Republic, where individualism and monopoly, and the 
dread struggle for existence find no piace. The Boston 
Advertiser calls it: “‘ Immersely interesting and im- 
mensely suggestive.”’ $1.50. 


QUEEN MONBY, the brilliant new novel, byt : 
thor of the, Story of anaret ent” hs already 
pas its nh large elition, It i 
story of New York society. 1,0. Smee 


Dr. Prapopy’s HARVARD REMINISCENCES, that 
delightful volume cf anecdoies and incidents of the 
famous men of the University(like Felton and Palfrey 
and Sparks), with its high-bred manner and genial 
humor, is very popular among men of cultivation, old 
oryoung. $1.25. 


UNDER THE SOUTHERN CROSS is Mr. Ballou’s new 
book of travels in Australia, Yew Zealand, ete. This 
record of the author’s travelslast year is written with 
delightful bonhomie, and mates a fascinating com- 
panion for Fireside Travels. The same writer’s recent 
papkios Seandinewian ‘oud Rusian travel, Due North, 
s ivid account o e cities and peoples between 
the North Sea and the Volga. ? 





Sent post-paid on receipt of price, y 


TICKNOR & CO., Boston. 


i 
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This Roofing is not injuriously affected by atmospheric agencies and will not 
waste or become brittle by evaporation, as with goods made from Coal Tar. 


“COMPOSITE” FELT. 


For Roof Foundations. 


A two-ply, composed of one layer of saturated Felt and 
one of manilla-rope paper, cemented together. Combines 
durability and strength with lightness and pliability, and is 
absolutely impervious to moisture; for use under slate, 
shingles, etc., it is especially valuable, since, as soon as the 
sun comes upon the roof, the cement contained in the sheath- 














| THE PRENTICE METALLIC HIP SHINGLE | 


Patented Sept. 21, 

Excels in durability, economy, and fin- 
ish. Takes the place of boards or strips; 
makes water and snow-tight joints, with 
no nails exposed. Will not curl or get 
“sj loose, and 1s also applicable to old roofs. 
Endorsed by leading Architects and 
Builders. Sample by mail on applicat. 1. 
Price $3.00 per hundred. Small lots sent 
by express C.O.D. When ordering give pitch of 
roof. Liberal discounts to dealers and agents. Send 
for circulars. Address : 

Metallic Hip shingle Co., Toledo, 0. 
Sole Manufacturers. Lock Box I84. 
t Orders promptly filled. a3 


; BEST “ix:” TELEPHONES 
K.-E. and Ellsworth ‘* El Eco” 
Telephones Unexcelled, 
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SATISFACTION GUARANTEED. 
Beware of imitations and infringements 


Send two 2-cent stamps for illustrated 
catalogue and circulars. 


T. G. ELLSWORTH, 
128 Warren & 39 West Sts., N.Y. City 


EDWARD FORD, PrRest. 





Superior COPPer Weather Vanes 
GILDED WITH PURE GOLD. 
TOWER OBNAMENTS, CHU&CH CROSSES, FINIALS, ETO. 
= — Vanes made from any 
Drawing or Design on 
Short Notice. 


T. W. JONGS, 


SUCCESSOR TO 
CHAS.C. BEIGGS, 
Vv. W. BALDWIN, 
Removed from 213 Pearl 
Street to 
170 & 172 Front St., 
Near Maiden Lane, 
NEW YORK. 
Illustrated catalogue of over 250 designs, mailed 


to any address on receipt of a two cent stamp, 
half the postage. 





B. L. FORD, SEcy. 





= Over 20,000,000 square feet used within {0 years. 

















ing closes tightly around the nails that have been driven 











through it, and forms of the sheathing itself a complete water- 
proof covering. i 
Send for samples and Circular No. 2. 


WARREN CHEMICAL & MFG. CO., No. 114 John Street, New York. 





EE. J. SOHNSON, 
Ai 





MARBLEIZED SLATE MANTELS, SLATE HEARTHS, SILLS, LINTELS, ETC. 
SLATE NAILS, ROOFING FELT, SLATERS? CEMENT, ETC. 
ESTIMATES FURNISHED ON ALL SLATE WORK. 


QUARRY, BANCOR, PA. 











is on an independent axle. 


































































































































































































would when they are perfectly level. 





| —MANUFACTURED BY— 


) | SYRACUSE, N. Y. 


ADAMANT 


WALL PLASTER. 


MANUFACTURED BY 


| 
occupied the next. 


Adamant 
Manufacturing 
| Company. 


; 
Of FICE or, 








OFFICE, 18 BURLING SLIP, N.Y 


e | Wareys Natural Asphalt Rooting 
| 





The Barry” Hanger, 


Each wheel on the ** Barry Hanger’’ 
All other 
hangers have the two wheels on one axle 
Consequently, when one track settles more 
than the other (as they frequently do), the 
axle ‘‘tips,’? and carries the door side- 
wise toward the lowest track, causing an 
unpleasant rubbing against the track or 
casings below. The ‘*‘ Barry Hanger” 
overcomes this trouble, and a door will run 
as easy and true in the center, when 
there is a variation of one-half inch or 
more in the height of the tracks, as it 





SYRACUSE BOLT CO., 


A. PITCAIRN, VICE-PREsT. JOHN F. SCOTT, TrREAs. 


PIPTSBURGH PLATE GLASS C0, 


CREIGHTON, PA., 


MANUFACTURERS 


POLISHED PLATE GLASS. 


Ground and Rough Plate Glass for Floors and Skylights. 


Three-sixteenths thickness, made expressly for fine residences. 


LARGE AND WIDE GLASS A SPECIALTY. 


The Largest Plates of Glass in the cities of Chicago, Cleveland, 
Detroit, St. Paul, Syracuse, Pittsburgh, Philadelphia, Balti- 
more, and in many New York buildings, were 
manufactured at our works. 


IMMENSE PRODUCTION. 


The combined production of our two factories is 260 000 square 
feet per month. The largest production of any factory in the world, 
which enables us to fill our orders promptly. 








The high reputation and unprecedented large sale of glass made 
by this company since its organization is due entirely to its supe- 
rior quality, NATURAL GAS alone being used throughout both 
works as fuel. 





— CORRESPONDENCE SOLICITED.—— 


Works No. 1, 
CREIGHTON, PA. 


Works No. 2 
TARENTUM, PA. 





WESTERN UNION WIRE AND TELEPHONE CONNECTION IN GENERAL 
OFFICE, CREIGHTON, PA. 


LANE’S PATENT STEEL DOOR HANGER 


The most perfect Anti-Friction Hanger in the Market. 
eS BECAUSE 


It is made of steel throughout, except the wheel, which has a 
steel axle. It will not break. It is practically free from wear. 
It is almost noiseless in action. Itrequires no oil. It has a broad 
bearing on the door, and keeps in line. It is by far the most 
durable. It may be used with any track. Itis always in order. 
MAN E’S PATENT TRACE 
Is made of steel and is easily putin position. Catches and holds 
no snow or ice. Door hung thereon cannot jump the track. Is 
not subject to decay. Requires no fitting, but is ready at once, 
May be used with hangers of other manufacture. 





Manufactured by TE A WES BROS., Poughkeepsie, N.Y. 
JOHN H. GRAHAM & CO., General Agents, 113 Chambers St., N. ¥. 
SOLD BY HARDWARE DEALERS GENERALLY. 





The New, Cheap, and Only Superior 
Substitute for Common Plaster. 


It is hard as marble, and will last as long as the building. 

It does away with the warping and shrinking of doors and casings, it not being necessary, as with common 
plaster, to saturate the building with water. 

It costs but little more than lime plaster, and its superior qualities make it immeasurably cheaper. 

It saves waiting several weeks or months for the building to dry out. A room finished one day can be 





It does not crack or fall off, even in case of leakages. 
It is applied easily by any good mason. 
It is the only material with which repairing can be done neatly and “ to stay.” 





(> For Prices and Estimates, or Further Information, Apply to or Address the Company or to their Licensees, 
For Pennsylvania, KEYSTONE PLASTER (C0., 233 No. 23d St., Philadelphia, 


LS ‘© Williamsport, Pa. 


For Massachusetts and Rhode Island, BAY STATE ADAMANT CO., 164 Devonshire St., Boston, Mass. 


68 EAST GENESEE STREET, 
SYRACUSE, N. Y. 


For Connecticut, CONNECTICUT ADAMANT (€0., 480 Grand Avenue, New Haven, Conn. 
For New Jersey, NEW JERSEY ADAMANT CO., 61 Passaic Avenue, Harrison, N. J. 


viii Srientitic Americ, Architects and Duilders Edition. May, 1888. 
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PARTRICK & CARTER, 


MANUFACTURERS OF AND DEALERS IN EVERY DESCRIPTION OF 


ELECTRICAL SUPPLIE 
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always go first, whether for 


OLE PROPRIETORS OF THE 


SOLE. 
PATENT NEEDLE ANYUNGIATORS AND BURGLAR ALARMS 


WE MAKE A SPECIALTY OF 


BELLS,DISQUE LECLANCHE BATTERIES .GAS-LIGHTING APPARATUS 
ANDA FULL LINE OF , 


SUPPLIES FOR ELECTRIC BELL WORK 


WE PUBLISH CATALOGUES OF All OUR MANUFACTURES. AND WILL FORWARD_TO ANY ADORESS UPON 
APPLICATION. « pare ” 
Z = i . —— —— WHEW. APPLYING FOR CATALOGUES PLEASE STATE WHETHER ELECTRIC BEUL OR CLUAL ELECTRICAL SUPPLY CATALOGUE 1S 
SK FOR AJAX PAINT—HAVE NO OTHER. SEND FOR COLOR SHEETS, WANTED, AND If iN THE TRADE (NCLOSE BUSINESS CARD FOR DISCOUNTS. 


A 
C. H. HOWELL & CO., COLOR MAKERS, }So‘ntsiten Lane, New Wore, | (MMUbaRS] UG MS1%0)) ORS3 ea dg LN) Oed Laae 


| W. JOHNS’ ASS opt SFOS 
jy, DIQUID PAINTS 


These Paints are in every respect strictly first-class, being composed of 
the best and purest materials obtainable. They have a larger sale than 
any other paints made in this country or abroad, and, although they cost 
a trifle more per gallon, they will do more and better work for the same 
amount of money, owing to their wonderful covering properties, while 
their superior durability renders them the most economical paints in the 
world. Sample Sheets and Descriptive Price List free by mail. 


Bas~ We are pleased to answer inquiries from all who contemplate painting their houses; to 
make suggestions regarding colors to be used, and give estimate of quantity and cost of Paints 
necessary. Correspondents will please give particulars regarding size, style, situation and sur- 
roundings of their buildings, and send photograph when possible. 


H. W. JOHNS MANUFACTURING GCO., 


SOLE MANUFACTURERS OF 


H. W. Johns’ Asbestos Roofing, Sheathing, Building Felt, Asbestos Steam 
Packings, Boiler Coverings, Roof Paints, Fire- Proof Paints, etc. 


VULCABESTON, Moulded Piston-Roa Packing Rings, Gaskets, Sheet Packing, etc. EG. LP. W/7IT:CE; ke CoO., 


Established '858, 87 MAIDEN LANE, NEW YORK, _ “#icAG®, putaneiPnia. MANUFACTURERS OF 


DOORS, SASH AND BLINDS 
What shall I 


FRAMES, MOULDINGS, BRACKETS, TURNINGS, Ete. 
a 
Heat with? 


Every Description (in Hard Wood or Pine) of 
i 
iil 
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ainted houses 





Houses and stores that would not sell nor rent have 
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FOR HEATING 


N | SAG Private Dwellings, Public Buildings, 


Offices, Conservatories, etc. 
HOT-WATER CIRCULATION. 


THE GURNEY HEATER is the best, most 
economical and durable. Seven sizes. Quickly set up; 
requires no brick-work; does not corrode or rust out. 


Saves 25 per cent, in Fuel, 
Noiseless in Operation. 
No danger of Explosiun. 
Even Temperature, 


(= Our new INSTRUCTION BOOK will be sent gratis 
to ARCHITECTS and FITTERS upon application. Also, 
Price List. 

Gurney Hot-Water Heater 0o., 237 Franklin Street, Boston, Mass, 
WoRrKS AT EAst Boston, MASs. 
SELLING AGENCIES.—M. H. Johnson, 140 Centre St., N. ¥.; Rice & 

Whitacre Mtg. Co., 42 & 44 W. Monroe S8t., Chicago, Ill.; T. K. Chase, 31 


Edmund Place, Detroit, Mich.; William Gardiner & Co., Portland, Oregon ; 
J. L. Frisbie, 526 Phila. S*., Covington, Ky. It paystodo work early, 





















































Stair Work and Interior Finish, Mantels, Sideboards, Pulpits, 
Pew-Ends, Office Counters, Store Fixtures. 


Corner 22d and Throop Streets, CHICAGO. 


allie Shingles. 


Twenty-nine awards of merit 
attest their superiority, which con- 
sists of a perfect lock with no cleats, 
springs, or exposed joints. 

A practical, durable, fire-proof, 
and ornamental roof covering, 
equalled by none; fully guaranteed. 
References furnished in every city 
and town of importance in the 
United States and Canada. 





































Walter’s Patent Standard Metallic Shingles. 








WHOLESALE AGENTS, 
FITCHBURG, MASs., March 23, 1888. | W. W. MonraGcus & Co., San Francisco, Cal., Pacific Coast. 


NATIONAL HoT WATER HEATER Co., PHILLIPS & BUTTORFF Mr. Co., Nashville, Tenn. 
191 Fort Hill Square, Boston. McDONALD, Kemp & Co., Toronto, Sole Agents, Canada. 
GENTLEMEN: I desire to express to you the sat- | KNISELY & MILLER, Chicago, Tl. y 
isfaction whichthe HOT WATER HEATER | J.J. Wavters, Denver, Col. THE NATIONAL SHEET METAL ROOFING CO., 
(Spence No, 1), purchased in December last, | JEROME TwicHELL & Co., Kansas City, Mo. 510, 512, 514, 516, 518 & 520 East 20th St., New York. 
has given us, 








Throughout the entire house, in extreme and in J = 4 
mild weather, the temperature has been uniform | ———————— THE CORTRIG HT ROOFI NG TILES AN D 
and very pleasant. The heat obtained is not op- 
pressive; it is like the warmth of summer, and in —= 


marked contrast to steam heat,which tdaily ex-| Ride Coping, Hips, Valleys, etc., also Fire-proof Ceiling or Siding Plates. 
re 


perience at the office. Your claim of economy will 
TILES. 


be fully sustained; the two and one-half tons of == 

coal which I put in, January Ist, will, I am confi. S = ’ NEW PRINCIPLE. Our METAL TILES put on from the 

dent, carry me through the season. COMB DOWNWARD. MAKE THE MOST HANDSOME and 
ABSOLUTELY STORM-PROOF METAL PLATE COVERING 


The Heater is attracting attention here, and will, 
I think, secure you numerous gales. [N USE. 
Very respectfully, SEAINGLES. 

C. A. HUBBELL. Gothic Pattern. The BEST SHINGLE ever offered to 
the trade. Can be laid more QUICKLY and EASIER 
than any other. HANDSOME, FIRE-PROOF, and PER- 

FECTLY STORM-PROOF. Architects, builders, and 
owners endorse our whole system of roofing. 


Y \ 
\ 
be 
! AlN \ \\ 
Alinta 
i \\ Illustrated Catalogue mailed to any address an 
i 
A 

























































































































































































































































Send for Deseriptive Catalogue. 


National Hot Water Heater i , 


(91 Fort Hill Square, 
BOSTON. 














































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































i i “IN application. 

WESTERN OFFICE, Cortright Metal Roofing Co. ral » 

; 605 Main St., Cor. Broad & Race Sts., Hf offi 
Our Gothic Shingle and Plain Ridge Coping. Kansas City, Mo, PHILADELPHIA, PA. Shicid Tiles as! 


















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































May, 1888. 





Scientific American, Architects and Builders Edition. ix 








‘Improved Iron Cellar Window Frame and Sash. 


Strong. No Decay. 

Convenient. No Swelling | 
Attractive. or Shrinking. 
Economical. uh nope: 
43 SIZES IM STOCK. 0 B- 


= Send for Price List. 


THE McLAGOM FOUNDRY COMPANY, IROK FOUNDERS AND PATTERN MAKERS, NEW HAVEN, CT. 
GATES IMPROVED HOT WATER HEATER. 


This is the only system of heating which, with cold weather and warm rooms, has smoke pipe only 
warm. I have never seen steam heater, furnace, or other hot water heater that would do this. Hence, 
greater economy of fuel over all others; ‘and while this possesses every advantage that others have, this 
also has the positive circulation to eac h room due to the independent boiler system. Notice, this is the 
only system haying tank for water supply in cellar, and will, for a month at a time, supply water auto- 
matically toeach radiator. This works by air pressure. Improv ed noiseless circulation. Stops the over- 
flow which is liable to occur with open tanks in upper rooms. _ No overflow to wet ceilings and ruin 
house. Perfect combustion of fuel, because no water comes around the fire, and more boiler surface 
ecient to fire than usual to do same work. Boilers for house heating each 814 in. in diameter, 8 ft. 

in. long. 




































































































































































SOLO ¢ 
SOME OF PARTIES USING THIS SYSTEM. 


Senator Hartwell, Geo. F. Simonds, C. H. Whittemore, A. W. Baker, H. F. Coggshall, E. A. Good- 
rich, Alonzo P. Goodrich, John M. Car enter, David E. Rand, Fitchburg, Mass. ; Dr. Hartwell, Ayer, 


- Mass.; ; D. G. Hitchcock, Warren, Mass.; 0. L. Cowles, J. U. Jobnson, Springfield, Mass.; E. L. Lyman, 


S. P. Gardner, Haverhill, Mass. ; Ee f. E. Denniston, 8. D. Drury, Geo. 
F. Drury, O. C. Bridgman, R. *S. Bartlett, Northampton, Mass. ; F. Snow, J. 8. Wilcox, Deep River, 
Conn. ; ig wy. Rigdon, Poperes, Kansas; . N. Stanton, ered atl Conn. ; Heslop & Curtis, A.C. Van 
Gilder, Point Pleasant, W. : Mrs. A. i ‘Leonard, Westfield, Mass.; C. A. Gridley, So. Hadley, Mass. 


For full particulars and she address E. N. GATES, Box 1504, Fitchburg, Mass. 


J. G. Bishop, Holyoke, Mass. ; 





Keystone Steel Furnaces, 
Air Tight Steel Furnaces, 


Manufactured by J. REYNOLDS & SON, 
13th and Filbert Sts., Philadelphia. 


**A Perfect Furnace at Last.” 


























These Furnaces are supplicd with THE ‘* REYNOLDS CLINKER CUTTING GRATE” 
with Patent Dumping Attachment, the best LABOR and FUEL SAVING invention ever applied 
to HEATING APPARATUS. It is perfection. The Grate can be dropped and cleaned off with 
closed doors, thus preventing all dust. These Furnaces are perfectly GAS, SMOKE and DUST 
TIGHT. SEND FOR CIRCULAR. 


REFRIGERATORS. 


Esti 











ates furnished (under new 






construction) for 








“CARTON” 
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Immense 


“Happy Thought” Revolving ‘‘ Duplex Grate.” 


NO CUuInNnNKERS. 
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Radiating Surface. 
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i BUFFALL NYs 


“ Send for our New. Kon tbteis for 1888. 


— Sole Owners and Manutacturers,— 


CARTON FURNACE CO. 


UTICA, N. Y. 


Established 1847. 


Tae oe Steam Heater 


Has been Cee tried thy 





All Cast Iron. Self Cleaning. Two Radiators and No Bolts used. 


Incorporated 1888. 


















mical, and baal Lente To DRAET soon 
Large surface exposed directly to the fire. Ask for all 
particulars before you place your order for any other. 





THE GLOBE SAFETY DAMPER REGULATOR SHOULD 
. BE USED ON EVERY STEAM HEATER IN USE, 
- For new Illustrated Price List of Globe Steam Heating Appliances, address 


Globe Steam Heater Co., North Wales, Pa. 
THE STURTEVANT 


Steam Hot Blast Apparatus 


HEATING and 
VENTILATING 


BUILDINCS 


OF ALL KINDS, BY A FORCED 
CIRCULATION OF WARM ATR. 











115 Liberty St., New York. 
31 No. Canal St., Chicago. 






























; a 
1) — Send for Illustrated Treatise on 
Cy Ventilation and Heating, 


LD. F. STURTEVANT, 
» BOSTON, MASS. 












































































































































































































































































































































BRANCHES : 


















FOR RESIDENCES, 


FRANK W. LOCKWOOD. 


240 South Second St., Philadelphia. 





“ New York.  —-Chicago, 

















ART STAINED 





FOR CHURCHES, DWELLINGS, Etc. 


Keystone Stained Glass Works, 
271 SOUTH 5th ST., PHILADELPHIA, 


EAS 





Scientific American, Architects anid Builders Enlition, 


May, 1888. 








Klein S Economist Steel Plate Furnaces 


AND 
STEEL PLATE ECONOMIST RANGES 
Are Superior to all others, 
t Simplicity, Durability, economy, are its chief advantages. 
TRY THEM, AND YOU WILL HAVE NO OTHERS. 


“KLEIN FURNACE CO., Rochester, N. ¥. 
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Rartlett’s Wrouwbt-Iron, Brick-Lined Portable Furnace, 


THE VETERAN, 


For fifty years has proven the Veteran’s Power, Durability, 
Efficiency, and Reliability. 
NO DUST, 
NO GAS, 
NO SMOKE, 
NO DAMPERS. 


No Overheated Cast-iron Surfaces. 


Fire Clay Lined Fire Chambers. 
sok DOOR ' , Stir b < 

The Veteran is made of Heavy Boiler Plate Tron. A Shaking 
and Dumping Grate is attached, which will give you great 
satisfaction in its control and management. Pure warm air in 
great abundance. Every furnace is warranted to give perfect 


satisfaction. 
ESTABLISHED 1847. 


Job Bartlett's Sons, (Oth & Filbert Sts., Phila. 


ESTIMATES AND ADVICE FREE, 








The 









































































































































































































































































































































































































































































































































































































































20 page illustrated catalogue, 
containing full information and 


prices, sent to any address. 











































































































































































































































































































A Double Heater and Perfect Ventilator. A Revolution in Fireplace Heating. 
Gives the combined heat of both a Furnace and Fireplace, with Perfect Ventila- 
tion. Equalizes the heat in every part of the room. Burns equally well Hard or 
Soft Coal, Wood or Coke. Address 


OMEGA STOVE AND GRATE CO, 


SS EvuglicvAwe- Cleveland, Ohio. 
New Combination Dividers. 


Forming Dividers with short and long extension points (pencil may 
be used in connection with either), Outside Calipers, 
Inside Calipers and Hermaphrodite Calipers. 


The head oe socket legs of this tool are made from drawn (not cast) bronze metal, and are hard» 
tough, strong, and finely finished. 

The joint is large and firm. The quadrant is round and fastened by an improved method. The 

c steel points are tempered by a process which leaves them hard 
and tough. On the threaded end of the quadrant, between the 
adjustable legs, is a knurled nut, against the inside of which a 
helical spring acts. After the points are adjusted the nut may be 
turned back against the leg, LOCKING IT FIRMLY. 

A common pencil fits either socketed leg, while an auxiliary 
holder is also furnished to fit reversed end of either point. This 
is one of the most useful combinations of the kind, as well as the 
BEST MADE tool ever produced. 


Send Stamp for Dlustrated Price List of Fine Tools 
for Mechanics. 


STARRETT, 


MANUFACTURER OF 


Combination Squares, Caliper Squares, Bevel Protract- 
ors, Thread Gauges, Steel Rules, Surface Gauges, 
Scratch Gauges, &c., &c. 


Fall Line of Calipers and Dividers, best on the market. 
ATEXOL, MASS. 





mu. S. 





NEW COMBINATION 


STARRETT’S 
DIVIDERS, 











OUR OWN BOILER 


These Boilers are made of the best quality of 
Steel and Wrought Iron Boiler Plate, and are 
warranted perfectly safe at 100 lb. pressure. Can 
be used as a surface burner or Magazine Boiler, as 

desired. Magazines will hold 






for 48 hours. 


Particular attention is called to 
the arrangement of check doors 
in the magazines by which THE 
FLOW OF COAL CAN BE REGU- 
LATED to a nicety, or can be pre- 
vented entirely. 


It is impossible to use any ma- 
gazine boiler successfully except 
ef the aid of these check doors, 

which we are the exclusive 
owners. 

ee" We make an exclusive 
business of Steam and Hot Water 
Heating, and the manufacture of 

‘Our Own” Boilers 
ets 
“Our Own” Radiators, 

We guarantee satisfaction in 
every respect in Private Houses, 
Churches, Schools, Manufactur- 
ing Establishments, etc. 


AUTOMATIC 











IY (La ADDRESS: 
eae ii Broomell & Sanks, 
yy i, Be Thcy <r, 

ab akan 








“Tut AUBURN” 


STEAM HEATING BOILERS, 


Automatic, Self-Feeding, FPortable. 


Requires attention but once in from twelve to 
twenty-four hours. Fuel magazine surrounded by 
water. Self-locking shaking grate. Waste of coal 
impossible. No dust. No gas. 


he Woodcock Patent Shaking Grate, 
For Boiler Furnaces of all Description 


Saves its cost in a year, supplanting all other shak- 
ing grates. No waste of coal. No burnt or broken 
grates. Self-locking, and as nearly automatic as a 
grate can be made. 


Send for Illustrated Catalogue. 


=: Woodcock & Co, Auburn, N.Y. 





SMEG A FIREPLACE FURNACE HOW TO BUILD A PERFECT HOME 


WITH VERY LITTLE COST, 


USE 
COMBINED 
SHEATHING 
LATH. 





Halls Patent, 


‘quarg scamHad 





It makes a cheaper, warmer and stronger house than 


brick orstone. Itisadry and therefore a healthy house. 
The plaster will not crack. Architects and Builders 


specify it all over the country. 
ADDRESS 


The Byrkit-Hall Sheathing Lath Co., 
226-298 LA SALLE STREET, Room 28, CHICAGO, ILL. 


For Eastern and New England States, address 


I. G. JENKINS, OSWECO, N. Y. 





Timby’s Burglar-Proof Sash Lock and Ventilator. 


Patented March 29, 188%. Fig. 2.—Back View of 


Manufactured from the Best Malleable Iron, Steel, Brass and Bronze Metal, ee 


Device. 
Is very simple in construction, strong and durable, 
absolutely Burglar-Proof, and a perfect Ventila 
tor; automatic in action, easily applied to any win 
dow, as it adjusts itself to varying thicknesses of 
sash or inside stops. 


Only One Lock is Required for a Window, 


as it controls both sash portent: bolting either or 
both securely in any position desired, thereby afford- 
ing means for perfect ventilation, and at the same 
time absolute security against burglars and sneak 
thieves. It is easily operated, ornamental in appear- 
ance, and does not interfere with applying weather 
‘strips or inside blinds. It is tka as important that 
each and every window should be provided with a 
good substantial lock as that the front door should 
Buy the Timby Burglar-Proof, and take no other. 
The convenience and absolute security afforded will 
be ample reward. Full ne age and pattern for 
settng Scooneny each lo 
For Price-List and rece information, apply to 


JENKINS & TIMBY, 


Fig. 1.—Section of Frame 
with Lock ae 
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bpp moral 
yard and bo rown 
OSWEGO, N. ¥. tack, same as in Fig. 1. 


Thumb Nut moved 1 upeardl 
releasing upper sash, 


sufficient coal to keep up steam — 





Scientific American, 





















































» Motels, 


Residences 





Public Institutions, ctc., etc. 
813 & 815 Arch St,, Philadelphia, Pa, 








RIDGWAY REFRIGERATORS 









































RIDGWAY REFRIGERATOR MFG. CO., Ltd. 


Built to order, of any design or size, for 


Plans and estimates furnished by 


































































































N OFFERING 





Architects and Builders Edition. 




































































































THE BEST HEATER IN THE WORLD. 


“Alson’ Warm-Air and Combination Warm-Air and Steam Furnace. 


HAS NO EQUAL IN ECONOMY OF FUEL. 


Has been tested against several of the best Furnaces in the market, and always produced from 25 to 40 per cent. more 
heat from a given amount of fuel than any of its competitors. 





this Furnace to the public, I wish to call attention to the fact that this is no modification of any other Furnace manufactured, 
- ‘NU simply differing from others in the use of a different Radiator, placed upon the top of the Fire-Pot, but is a new departure in 
the way in which it uses the products of combustion before they escape to the chimney, and also in the manner in which the air, which eventually 
passes out of the Registers, is checked in its direct passage, and retained between hot plates until it has been thorou hly heated. 
Inasmuch as the efficiency of any furnace depends upon the amount of Radiating surface it contains, that which offers the largest Radiation in 
proportion to the size of the fire pot will give the greatest amount of heat for the smallest consumption of fuel. 


This Furnace is made for Hot-Air alone or with Steam Attachment; also for Hot-Air and Hot-Water Circulation. 


Manufactured by the ALSOP FURNACE AND STOVE CO., 35 & 37 West Water St., Syracuse, N.Y. 


Easily operated, easily cleaned and perfectly gas-tight. 


Woop MANTELS 


—AND— 


FURNITURE, 


Made from our own or architect’s 


drawings. 


81-91 Washington St, 


Boston, Mass. 
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SEND FOR CATALOGUE. 
RUSSEL WHEELER, SON & COMPANY, 


UTICA, N. Y. 








The Chilton Manuf’ Oo, would call the attention of Architects 
and persons desiring a good article to their Pure Linseed Oil 
Paints, The most durable and therefore the most economical 
in use. Sample cards of colors sent on application, 
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Abram Cox Stove Co. ...0 ws0.csccercees cover iii 
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141 Milk Street, Boston. 
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Band Saws. Band Saws. 


DAMASCUS TEMPERED BY NATURAL GAS 
HEAT, SUPERIOR TOUGHNESS. 


After mgye than ten years’ experience in the manu- 


facture of Band Saws, we have discovered a new process 
of Tempering and Straightening all at one opera- 
tion. This process insures absolute perfection. 


NATURAL GAS 


Is perfectly free from all impurities, and steel 
heated by its use does not scale. It contains no 
sulphur or other base substances, We are the first 
to adopt its use in heating saws for tempering, 
which explains the cause of our saws being tougher 
than any others now made. 


OUR CIRCULAR SAW 


Of all sizes from 6 inches in diameter to 6 feet, both 
Solid and Inserted Teeth, also our 


















We specially request all users of Band Saws to send us 
their address in full, and also a description of the sizes of 
saws used, and we will, by return mail, quote them special 

. prices, and also send” them our pamphlet on the Band Saw, 
which contains much valuable information for all users of 


Band Saws. 





















































The Superior Quality of our Band Saws, All Tempered, Straight- 


=ned, 


and Tried at one operation, which we have patented, makes 


them so perfect that our SALES HAVE MORE THAN TREBLED IN THE 
PAST YEAR. Our largest and best customers prefer them to the 


best imported saws. 


=" WRITE FOR OUR CIRCULAR AND REDUCED PRICE LISTS. 24 





Double Toothed Gross Cuts 


‘(two saws in one), for all uses HAVE NO 







































































Our SAWYER’S HANDBOOK will be sent FREE to any part 
of the world on receipt of full name and address. 


Adaress FMERSON, SMITH & CO. «imitep), 


Beaver Falls, Pa. 
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Shutter Worker. 


















FOR ROUND SHOULDERS. 





This movement, when executed witha 


Standard Chest Weight, 


will develop muscles that will hold the shoul- 
ders in a proper position and expand the chest. 
It is the best known means of correcting round 
shoulders and narrow chests. 

Write us for a Manual of 


SENTER MOUSE, OENTRE HARBOR, N. HL, 


STAINED WITH 


CABOT’S CREOSOTE STAINS. 





F. W. STICKNEY, ARCHITECT, 
LOWELL, MASS. 











HOME EXERCISE. 


showing the best exercises for the development 
of the form and the maintenance of health and 
strength. 


NARRAGANSETT MACHINE COMPANY, 


55 SPRAGUE STRENT, 
PROVIDENCE, R. I. 








These stains have been in use for the past seven years, and have proved themselves in’ every 


, the most satisfactory coloring for shingles. 
75c. per gallon, according to color. 


They are durable and artistic 
Our stains contain NO WATER and areshe only exterior stains 


. Prices are 30e., 50c., 


nae adulterated with KHROSENE. Send for Samples on Wood, and Circulars. 
SAM’L CABOT, Sole Manufacturer, 70 KILBY SIREET, BOSTON, 





reOhurehes & Dwellings 


Se SST 
The Th -Houston Electric Co. dital ice Wak 
Seer nee ne GARE STAINED GLASS SS 


THE ONLY PERFECT AUTOMATIC SYSTEM OF aba. ni ¥ikises Pann eee 


ARC AND INCANDESCENT LIGHTING \¢ 


LE TRS AP TES Se Brass LAMPS FOR CHURCHES. 


A. ‘ © BRASS WORK FOR CHURCH ALTARS. 
x T # di} ae Petes FOR DOORS. 
° ° INDOW RAILINGS. 
Le New illustrated pamphlet will be furnished O rk: ORNAMENTAL LANTERNS. 


BRASS RAILINGS FOR BANKS. 
METAL SIGNS. 


on application. a) Slee ches. JOSEPH NEUMANN CO,, Limited, N. W. Cor. Eleventh & Race Sts, 


PHILADELPHIA, PA, 


THR THOMSON-HOUSTON ELECTRIC COMPANY CTAINED GLASS) asus Suze" 7 Ass Mame oo 


Principal Offices: {78 Devonshire St., BOSTON. OC. H. POSTEL & CO, 





Cast Iron Pipe for Structural Work, Columns, etc. 
Flange Pipe and Specials. 
STOP VALVES, FIRE HYDRANTS, LAMP POSTS. 
MELLERT FOUNDRY & MACHINE CO., Limited, 
READING, PA, 

































Western Offices : Pullman Building, CHICAGO. = i 

| STAINED GLASS = ART STAINED GLASS, 
PRINCE S METALLIC PAINT eZ ce F. J. RIESTER, Prop’r, Buffalo, N.Y. 
or iy imam tpetare iy The Dunning Patent Wrought Iron Boiler. (Over 13, ap in og 


4 

3 Bes OrL a aka @b ac. VW ood... Vie Dunning Boiler, Self-Feeding, is the best for Low Pres- 
2 cue Steam Heating, and insures a warm house night and 
. Free from Carbonic Acid Gas and Smoke. Made in 
even sizes, suitable to heat the smallest Cottage to the 
of lead, L ser Rene Business Block; in five Gitsrene eyes ; ¢ 
= As a Magazine Boiler, which requires attention but once in 

But one color made, ** Brown.” Send for circular, to AMA twenty-four hours. ae se 
i As a Surface Burning oiler, which will burn Hard or Soft § 

the sole manufacturers, Coul, Wood, Coke or Gas. ’ 

el : Hot Water Boiler, for Green House and hot water 


PRINCE MANUFACTURING CO. “GET clea oeeinadae 


‘Also in Two Sections, to pass earaagn a any door: or window, 
71 Maiden Lane, New York. 





’ f ————— \ Will cover twice the surface at less than half the cost 
‘a WARRANTED FIRE PROOF * 


where whole one cannot enter. Steam Engines and opal of 

all kinds and machinery generally. Manufactured at tite 

New York Central Iron Works, Geneva, N, Y., U.S.A. 
Lock Box 40. Send for New Illustrated Catalogue. Trade Mark. 


End-Wood a Specialty. = BODIE, AURA Ne 
F LOOR Parquetry, Wood Carpet.| aes te Stained 


Fine Hardwood Floors of every approved kind. CS. 
END Woop MOSAI is the most perfect and durable floor covering ES KGS d S S 
. ever made of wood. : NZ ww. : we 
CATALOGUE FREE. SAMPLE BY MAIL, FouR CENTS. MANUFACTURED BY Ep xe ae 
Vina VLOS ALS "Co. 
Office and Works, Salesroom, 
818 SCIO ST., ROCHESTER, N. Y¥, 321 FIFTH AVE., NEW YORK CITY. AT SMALL COST. Send for Tlustrated Cata. 
logue and Prices. Samples by mail 25 cents. 


W c YOUN Soir AGENT, 733 ARCH ST. 
a Ua PHILADELPHIA, PA. 
AGENTS WANTED EVERYWHERE. 


Novelty Furnaces and Ranges ==s- KEYSTONE 
Novelty Hot Air Furnace. PREPARED ROOFING 


BEST IN USE. BEST QUALITY. EASILY APPLIED. 
BUILDING PAPERS. 
ae 2 and 3 PLY 


a > PREPARED ROOFING, 


















































Tens of thousands in use. 





ROSIN SIZED and 
Thirteen years of service.| WATERPROOF 











SHEATHINGS, TARRED ROOFING 
Universally satisfactory. DEADENING FELTS, FELTS, 
a? PLAIN and ROOFING 
Original and only Steel Plate CORRUGATED MATERIALS, 
: CARPET LININGS, Etc, Ete. 
Three Drum Construction. ASBESTOS send for Samples 
—— SHEATHINGS, Ete. ee ef ald Prices, 
ERIE PAPER MILLS. CAPACITY, 60 TONS PER DAY. 
RIGHTEEN SIZES & STYLES. H. F. WATSON, MFR., ERIE, PA. 
H. F. WATSON, NASHVILLE ROOFING & PAVING CO.., LIBBY & WILLIAMS PAPER CO., 
SOMETHING NEw :;| * &86 Washington St., Chicago, Ml. Nashville, Tenn. St. Louis, Mo. 








Warren-Ehret Co., 


—MANUFACTURERS OF—— 


ROOFING 


mse © FeAl trl KONE DS: 
Ih for the ands pocialied’ for “Dwrolitigs or 
Apartment Howes, BUILDING & SHEATHING PAPERS, 


ABRAM COX STOVE CO.,| Also all kinds of Concrete Cement Work Pavements, Cellar and Stable Floors, ete. 
PHILADELPHIA and CHICACO, Broken Slag for Roadways, Concreting, Railroad Ballast, ete. 


eateure AND) EPA OFFICE, 428 MARKET ST., PHILADELPHIA, 
RANGE SUPPLIES. 
—_-WORES :— 
NEW YORK AGENCY: 


WILKINSON & Banta, | (3th and Cumberland Sts., Phila., and Spring Mill, Montgomery Co., Pa. 


250 WATER STREET. ESTIMATES MADE AND SAMPLES FURNISHED ON APPLICATION. 





Model Novelty Range. 


Economy in Space, Fuel, and Labor. 


NoBrick Jambs or Lintel or Boiler Stand. 

Horizontal Hot Water Boiler on 
Top of Range. 

HOT AIR ATTACHMENT. 


MANY OTHER FEATURES. 






































The BEST Roofing Tin 
is the CHEAPEST! 


But how are you to know that you 
get the quality and brand wanted ? 

Because every PERFECT SHERT of the 
following three extra fine guaranteed 
brands of Roofing TIN IS STAMPED at 
the works with the name of the brand and 
the thickness. Please note this. 

(WAL IS OT Sarre 


‘6 ede ar ct dldt Fin akan 
Oid Style.” y ithie Hest Mates f 
3% Re-dipped. Made 


sé . 
Westminster. from Heavy Iron. 
ooOK Ley, prettishest Grade of 
e 















TN R. U. BUILDING 22 
Prepared Roofing wi rioninn 


BEST, CHEAPEST, MOST DURABLE. = HEATERS | 


ANYBODY CAN PUT IT ON.| 
16 Sizes for Steam. 6 Sizes for Hot Water. 
EASIEY, HANDLED, WILL NEVER RUST OUT OB EXPLODE. 


MANY THOUSANDS IN ACTUAL USE, 
PUT UP IN ROLLS OF 100 SQUARE FEET.| meputation Established. 
























avy Regular Coated. ereerese SIs No Experiment, 
K Send for Latest Circular, Price List, etc. SPECIALLY ADAPTED TO WARMING 
EVERY BOX IS GUARANTEED. MLAs SUBURBAN H OME Ss, 
MANUFACTURED BY Maximum of Heat from Minimum of Fuel. 


Sample pieces of the Tin, also circulars.and 
full information given. 


N.& G. TAYLOR CO. 


Established 1810. 77th year, 


PHILADELPHIA. 


Sectional, Compact. No brick work required. 
M P E H R E Ay a ly & CoO., _. Easy to manage. Magazine or surface feed, No 
dust. No gas, Estimates given. Correspondence 

promptly answered. Address 


ak baa ptr Tet ene cami Pierce, Butler & Pierce Mfg. Co 
’ : ay 


=| 423 Walnut Street. 113 North Sth Street. 50 Dearborn Street, SYRACUSE, N. Y. 


YOUR ATTENTION W f | | iy A \ T 1S 
IS ESPECIALLY DIRECTED TO THE 
Advertisement (on Page i of Advertising) | 4 


mS, INTERIOR DECORATIONS, 
ARTISTIC FURNITURE, 








Celebrated Economy Heaters, 


J. F. PEASE FURNACE CO,, DESIGNED AND MANUFACTURED BY 
GHO. WW. SMITH ect oo., 


3907 to 3919 Powelton Avenue, Philadelphia, Pa, 


Syracuse, N. ¥., U.S. A., and Toronto, Ont., Canada, 








FAYETTE RFR. PLUME, 


Successor to YERKES & PLUMB, Manufacturer of 


Hammers, Edge Tools, Sledges, Blacksmith and Railroad Tools. 


MAIN OFFICE and WORKS: 
PENN. R.R., TUCKER AND JAMES STREETS, PHILADELPHIA, PA. 


Architects, Roofers, Builders. Alderly” and Penn” Old Method Roofing Plates 


THE TWO BEST BRANDS OF CUARANTEED ROOFING PLATES. THERE ARE NO OTHER BRANDS EQUAL TO THESE PLATES. 
( Made of Siemens-Martin Soft Steel, same as Old Style Plates. 
ALDERLY ) Next in Quality, of Standard Weight, Perfectly Square, Perfectly Assorted. 
( True to Gauge. We carry in Stock, Stamped and Unstamped. 





GUARANTEED to stand any test demanded. Guaranteed to be heavier coated than any other plate, each box, 
14x40 contains 20 Ibs,, and 28x20 contains 40 Ibs, Guaranteed to have all the Coating that itis possible for any plate 


rT ” H to hold. Guaranteed Rolled true to Gauge. Absolutely perfect i : ; longe 
PENN” OLD METHOD Treble Coated Roofing Plate. Bees Fee ee ere is Pine Gua benteod thls Testes ai Reta noc coe 
strapped wit’ iron, 
SOLE MANUFACTURERS of the “PATTEN” METALLIC ROOFING SHINGLES. 
GUMMEY, SPERING « CO., Philadelphia—Liverpool. 


For Churches and Private Dwellings, etc. Ww 0 R K | N G 
CTA INED GLASS 212222 mosarcs W | | RKING MACHINERY, 









ALFRED GODWIN, SPECIAL FOR CARPENTERS AND BUILDERS. 
1201 Market Street, Philadelphia, Pa. E. & F, GLEASON, 250 Susquehanna Avenue, - - Philadelphia, Pa, 


Malaga Glass & Mfg. Co., “GIANT” PORTLAND CEMENT, | 

WIND W GLAS a —MANUFACTURERS OF— : EGYPT é PORTLAND CEMENT, ! 
High Grade American Window Glass “IMPROVED UNION” CEMENT, 
AND IMPORTERS. MES “TNION” CEMENT, 


EY & TRINKLE, Sales Agents, 2/6 South Third St.. Phila. 











FACTORIES, OFFICE, LE S L 
MALAGA AND MILLVILLE, N. J. 400 CHESTNUT ST., PHILADELPHIA. 


GAS FIRES SHAW & CEaRY,, 


MANUFACTURERS & DEALERS 
Resembling Wood or Coal. 
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‘“CHOUAGUEN,” 


AND TAKE NO OTHER. 
See Trade Mark. 
Are the Best Finished, Most Uni- 
form, and Most Durable 
Goods made. 
ENQUIRE OF ANY DEALER. 









HENRY P. DIXON & CO., 
: Manufacturers, 


1330 Chestnut St., - Phila., Pa. 





No. 32. | suo 


With Two Supplements consisiing of a : 
ates in Colors and One large sheet of Details. JUNE, i888 Sinyle Copies, 25 
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ECONOMIC * GAS * ENGINES. vet cSaoE 


PLUMBERS’ CAS ENCINE. ees 


Especially adapted for pumping water in Private and Apartment Houses, 
Flats, Small Hotels, and many other places, 


} al Eireplace Furnace 


s 
Best in principle, workmanship, and materials. An unequaled small Motor 
adapted to all uses. When the Motor is not at work, the expense of running it 
ceases, Simple, Safe, Economical, Durable, No extra Insurance required, 









A FURNACE 


IN THE 


HIRE PLACE, 


So combined with the grate as to increase 
the heat of the latter fourfold, and effect 
perfect ventilation by producing an inflow 
of warmed outdoor air and exhaustion of 
the air near the floor. 


OVER TWO HUNDRED 


different styles of design and finish 
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In use ten years, with all kinds of fuel; 
heating rooms adjoining, or on different 
floors. Reports from every State and Ter- 
ritory, and 
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Our Gas Engines will work satisfactorily when attached to Gasoline Machines. 


SEND FOR ILLUSTRATED CATALOGUE. AA = >. = [ 69 Congress St., Boston. 


Hcomomic Gas Hmragine Co., 7 = 
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: application to the manufacturers. 
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This is a Special Edition of THE SCIENTIFIC AMERI- 
CAN, issued monthly. Each number contains about 
forty large quarto pages, forming, practically, a large 
and splendid Magazine of Architecture, richly 
adorned with elegant plates in colors and with fine en- 
gravings ; illustrating the most interesting examples of 
modern Architectural Construction and allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private 
residences, city and country, including those of very 
moderate cost as wellas the more expensive. Draw- 
ings in perspective and in color are given, together 
with full Plans, Specifications, Costs, Bills of Estimate, 
and Sheets of Details. 

No other building paper contains so many plans, 
details, and specifications regularly presented as the 
ScrENTIFIC AMERICAN. Hundreds of dwellings have 
already been erected on the various plans we have 
issued, and many others are in process of construction. 

All who contemplate building or improving homes, 
or erecting structures of any kind, have before them in 
this work an almost endless series of the latest and best 
examples from which to make selections, thus saving 
time and money. 

Many other subjects, including Sewerage, Piping, 
Lighting, Warming, Ventilating, Decorating, Laying 
Out of Grounds, ete., are illustrated. An extensive 
Compendium of Manufacturers’ Announcements is also 
given, in which the most reliable and approved Build- 
ing Materials, Goods, Machines, Tools, and Appliances 
are described and illustrated, with addresses of the 
makers, etc. 

The fullness, richness, cheapness, and convenience of 
this work have won forit the Largest Circulation 
of any Architectural publication in the world. 

An Increase of Trade will necessarily accrue to 
all Manufacturers and Dealers whose establishments 
are conspicuously represented in this important edition 
of THE SCIENTIFIC AMERICAN. Terms for advertising 
very moderate. A card of rates sent on application. 

Bound Volumes.—Two volumes are published 
annually. Volumes 1, 2, 3, and 4, which include all 
the numbers of this work from commencement to 
close of 1887, may now be obtained at this office or 
from Booksellers and Newsdealers. Price, bound in 
paper, $200 per volume. These volumes contain all 
the colored plates, sheets of details, specifications, and 
all the other interesting matter pertaining to the work. 
They are of great permanent value. Forwarded to 
any address. 

MUNN & CO., Publishers, 
361 BROADWAY, NEW YORK. 


For additional information concerning any of the 
plans or buildings illustrated in these pages, address 
Munn & Co., as above. 


CONCERNING AGENTS. 


Customers who pay money to subscription agents or 
brokers do so at their own risk. Care should be taken 
to deal only with known, responsible, and reliable 
parties. Wesend no papers until we receive the sub- 
scription price; and no person is authorized to repre- 
sent us, act for us, or receipt for us. 

Munn & Co., Publishers, 361 Broadway, New York. 
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A RESIDENCE AT TUXEDO PARK, 


One of our colored plates this month illustrates a 


beautiful dwelling erected for Mr. Lorillard at Tuxedo 
Park, N.J., from designs by James Brown Lord, archi- 
tect, of this city. Plans and details are given on our 
accompanying supplementary thin sheet. This house 
is an effective example of recent domestic architecture, 
and reflects credit upon the genius and skill of the 
designer. It is built of stone up to top of first story ; 
above that Michigan pine, shingled, the roof of cedar, 
The upper floor is finished in whitewood, stained. 
The hall in first story is finished in oak, library ma- 
hogany, drawing room oak, The music room is. fur- 
nished in white and gold, hung with tapestries. Ceiling 
is elaborately ornamented in modeled plaster in relief. 
The interior finishings are superb. 
— OO 
TWO DWELLINGS OF MODERATE COST. 

We give a colored plate showing two houses suitable 
for city or country lots. They are somewhat similar 
in external appearance, but the interiors are differently 
arranged. One of them has a high stoop, so as to 
utilize the under part of the house as basement. The 
other has the ordinary cellar. Either elevation could 
be applied to the floor plans, with slight changes. 

In the house shown on the right, there are open fire- 
places in dining room and the front and back parlors. 
Convenient and easy staircase. The front measures 
18’; side, 36’ 6". The floor plans show sizes of rooms. 
Height of basement 8’, first story 10’, second story 9’ 6". 
The foundation is of brick. First and second story 
clapboarded, except part of front, which is shingled. 
Roof shingled. Cost complete with mantels, $2,400. 

In the house shown on the left, one chimney answers 
for kitchen, dining room, and parlor. There is a large 
vestibule, direct entrance from same to parlor. Cellar 
extends under the whole house. 

The front is 17'; side 36’, not including back pantries 
and front bay window. Height of cellar 7’, first story 
10', second story 9’. 

The foundation brick, first and second stories clap- 
boarded, except part of front and side gable, which is 
shingled. Roof shingled. Cost complete without fur- 
nace, $2,200. 

ee 
Moses as a Sanitarian. 

Dr. Birbeck Nevins, president of the Liverpool] Medi- 
eal Institution, recently delivered an inaugural address, 
in which he compared the sanitary arrangemeuts of 
the ancient Hebrew camp with those existing in several 
large modern British cities. 

With regard to the disposal of excreta, the lecturer 
recalled the stringent regulations of Moses, under which 
every man was to have a ‘‘ paddle or shovel among his 
weapons,” with which he was to diga hole at an appoint- 
ed place, and to cover up the excreta before leaving the 
spot. It has been insisted that nothing is so potent a 
disinfectant for such purposes in a hot climate as some 
six inches of dry porous earth; and it is worth noting 
that a high incentive of religious feeling was added to 
the sanitary obligation by the injunction: ‘‘ For the 
Lord thy God walketh in the midst of our camp; there- 
fore it shall be holy, and no unclean thing shall be in 
it.” The same injunction necessitated a proper dispo- 
sal of the dead, and it is lamentable to think how far 
we are behind the Israelites in this matter. They 
buried their dead entirely outside the camp ; whereas, 
as Dr. Nevins states, Liverpool disposes of from 14,000 
to 15,000 dead bodies in the ground in that city every 
year, thus necessarily polluting soil and air. As to the 
use of disinfectants in connection with the sacrificial 
processes, the lecturer pointed out that Moses was far 
in advance of us; for under the name of frankincense 
and other such titles, fragrant terebinthinate wood, 
and the volatile compounds of creosote and its allies, 
were largely used to deal with the animal exhalations 
arising in a hot climate from the processes under which 
large bodies of people are collected together for public 
worship. And, adverting to the scale on which these 
substances were employed, we are reminded that it 
passed into a saying that ‘“‘the odor of the incense 
burned in Jerusalem was never absent from Jericho,” 
which was twenty miles distant. 

Dealing next with the question of clean or unclean 
meats, we find that the general rule was that the class 
of ruminants of clean feeding habits and wool-produc- 
ing powers, but not other four footed animals, might 
be eaten. The horse, it is true, although a clean feed- 
ing animal, was not included, but this is regarded as 
being due to military considerations, which rendered it 
inexpedient to favor the multiplication of horses; be- 
sides which, the arnny of the Israelites was essentially 
composed of infantry. The fact that swine were but 
little better than scavengers of filth in those days natu- 
rally placed them in a different category to the animal 
that is nowadays very generally fed on nutritious meal 
diet and on sweet vegetables ; and the prohibition as to 
mice is explained to have been essentially directed 
against the idolatrous practices of the Zabii. Much 
the same applies to the eating of blood, which is fur- 
ther an article especially liable to rapid decomposition 
With regard to the enactment that in the ease of a nest 
containing young ones or eggs, ‘‘Thou shalt not take 











the dam with the young,” Dr. Nevins is inclined to 
think that what we term a ‘‘close season” was here in 
view, and that the regulation, covering as it did all 
classes of birds, had reference to food supplies as well 
as to the maintenance of the balance of nature. 

The prevention of the spread of disease is considered 
in connection with leprosy, aterm which is held to 
have had application beyond the one disease to which 
that name is generally applied. Thus, the arrange- 
ments for dealing with the ‘‘ leprosy of a house or gar- 
ment” are considered, and grounds are given for the 
belief that some of the conditions that are described as 
calling for cleaning measures were very similar to “dry 
rot” and fungoid growths about dwellings, and had 
also in view what we would now call spores or micro- 
organisms in connection with that which constituted 
the ‘‘leprosy” of ringworm, scarlatina, ete.—affections 
in which the clothing was altogether destroyed. 

And lastly, before applying the several principles 
embodied in the Mosaic laws to the circumstances of 
his own and other large cities, Dr. Nevins deals with 
the subject of purifications and ablutions. For men, 
the purifications amounted mainly to bathing of the 
body and washing of clothes under circumstances 
which gave to these processes a distinct sanitary value; 
and it is impossible not to regard the purifications and 
ablutions, whether for one or other sex, as having had, 
and as still baving, an important bearing upon the 
healthiness of the Jewish race. Indeed, in connection 
with the extraordinary care which is taken by this 
people as to purity of diet and as to bodily cleanliness, 
Dr. Nevins states that in all epidemics of cholera in 
Europe, record of which he has been able to find, the 
Jews’ quarters have been those where the fewest deaths 
from this disease have occurred. There is this much in 
the history of this ancient people which affords proof 
of that which is at times regarded as a modern conten- 
tion—namely, that there is no more potent influence 
for good in securing the maintenance of health than a 
strict observance of cleanliness tn every detail of life. 
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To Tell the Age of a Horse, 


To tell the age of any horse, 

Inspect the lower jaw, of course, 

The front six te¢th the tale will tell, 
And every doub} and fear dispel. 

Two middle * n\ppers ” you behold 
Before the colt is two weeks old. 

Before eight wedks two more will come; 
Eight months the “ corners” cut the gum, 
The outside grooves will disappear 
From middle two in just one year. 

In two years, frém the second pair. 

In three, the “corners,” too, are bare. 
At two the middle ‘ nippers ** drop. 

At three the second pair can’t stop. 
When four years old, the third pair goes. 
At five a full new set he shows, 

The deep black spots will pass from yiew 
At six years from the middle two; 

The second pair at seven years, 

At eight the spot each “‘corner”’ clears. 
From middle “* nippers,” upper jaw, 

At nine the black spots will withdraw; 
The second pair at ten are white; 

Eleven finds the “ corners © light. 

As time goes on, all horsemen know, 
The oval teeth three-sided grow; 

They longer get, project before, 

Till twenty, when we know no more. 
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The Ventilation of Theaters. 


Mr. Cosino J. Burton has published a statement re- 
specting the condition of the air«f the Theater Royal 
and the Royal Lyceum Theater, n Edinburgh, which 
are, of course, lit by gas. When the observations were 
made, these houses were not ciowded, nevertheless, 
the temperature rose from ten degrees to fifteen de- 
grees very shortly after the opming, while the pro- 
portion of carbonic acid was mutiplied from three to 
five times. Mr. Burton remarksthat the vitiation of 
the air by carbonic acid and orginic matter proceeds 
at first with extraordinary rapility, but the rate of 
change of the atmospheric constituents soon decreases, 
till toward the end of the piece the air is little or no 
worse, and in a few instances miy be found to have 
actually improved upon its condtion during the early 
part of a performance. 

This phenomenon may be suppsed to be due to the 
fact of the ventilation currents becoming brisker after 
the house is once thoroughly varmed. There were 
great variations in the pollutionof the atmosphere in 
different parts of the theaters; he air of the gallery 
being considerably worse than tht of any part of the 
house, and that of the pit being fuler than that of the 
dress circle, which was probably tot so well filled. The 
late Dr. Parkes established that ieadache and vertigo 
are produced when the amount 0 carbonic acid in air 
intended for respiration is not nvre than from 15 to 30, 
volumes in 10,000; and there is mly too much reasoy 
to believe the results obtained ly Mr. Burton in tle 
Edinburgh theaters would be parileled by Na ge 
in public buildings eisewhere. 


ee 


IMMERSE steel or iron in asoltion of carbdtate of 
potash, and they will not rust. 
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A SEASIDE COTTAGE. 


| |For description see page 110.] 





A RESIDENCE IN MINNEAPOLIS. 


[For description see page 114,] 
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A COTTAGE FOR $1,800, 
Front 24’, side 28’, 


owing to a mistake made by the contractor, and that 


window. Height of cellar 6' 8", first story 8’ 6", second | be harder than the bricks; the fractures having in 








The front is 28', side 24’, not including porch and 


not including the piazza or bay|the mortar, when attacked with crowbars, proved to | shed. 


Height of cellar, 7’ ; first story, 8’ 6’; second story, 
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story 8’ 6", finished up to the roof. 
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A COTTAGE FOR $1,800. 


Foundation 8" brick {many eases run across the bricks instead of following 


wall. First story clapboarded, second story and gables | the mortar joints.” 


shingled, roof shingled. Cellar under the whole house. 
Cost $1,800. 

This is a good design for a small suburban residence 

or seaside cottage. 
a 
Ivory Gloss on Wood. 

There are two kinds of varnish used to produce this 
white gloss—one a solution of colorless resin in turpen- 
tine, the other in alcohol. For the first, pure copal is 
taken ; for the second, sixteen parts of sandarac¢ are dis- 
solved in sufficient strong alcohol, to which are added 
three parts of camphor; and lastly, when all are dis- 
solved by shaking, five parts of Venetian turpentine are 
added. In order to cause the color to remain a pure 
white, care must be taken not to mix the oil with the 
white paint previously puton. Best French zine paint 
mixed with turpentine is to be employed. When dry, 
this is rubbed down with sand paper, and this is fol- 
lowed with the application of the varnish above de- 


scribed. 
es 


A RESIDENCE IN KENWOOD, ILLINOIS. 

We give asketch of the residence of Ex-Gov. Hamil- 
ton, for which we —— 
are indebted to 
the American 
Architect. Itisa 
pleasing and well 
proportioned 
house. 








Bricklaying in 
Frosty Weather. 


Mr. Mitchell, 
British Consul- 
General at Chris- 
tiania,referring to 
a previous report 
of his on the prac- 
tice of Norwegian 
builders to work 
in the coldest 
weather, says in 
a communication 
published in the 
Board of Trade 
Journal: “‘As a 
striking confirma- 
tion of the dura- 
bility of work 
done under such 
circumstances, I 
have the honor to 
report that five 
courses of a house 
wall laid on the 
10th of March in 
1°75° Fahr. had to 








a 
A SEASIDE COTTAGE. 

We give a perspective and floor plans of a convenient 
and comfortable cottage, lately completed on Rum- 
stick Neck, Barrington, R. I., and designed by Edward 
I. Nickerson, architect, Providence, R. I. This point 
separates the mouth of Warren River from Narragansett 
Bay, and there is an extended view in all directions. 
The construction of the house is very thorough. The 
cost about five thousand dollars. 

ee EEE OOO 
A COTTAGE OF FIELD STONE AND WOOD. 

These plans, by Mr. Angus 8. Wade, architect, of Phi- 
ladelphia, show three rooms and hall of good size on 
first floor, and two large rooms, hall and bath room on 
the second floor. Convenient closet room throughout. 
The balcony on second story gives a very attractive 
appearanee to the structure. This is an excellent house 
to be located neara mountain oragrove. The materials, 
for the most part, can be obtained in almost any country 
place, being all of rough nature, common field stone 
being used in general. There is a cellar under the 
whole house. 
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be pulled down on 
the 12th and 13th, 





A RESIDENCE IN KENWOOD, ILL. 
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hicageo, 


8’. The walls are rough field stone.. The roof and 
other wood work outsille is covered with rustic shin- 
gles. Moderate cost. 


onstentily in Architecture, 


Originality in architecture is not likely ever to be 
manifested in an absolute sense. The various forms of 
detailed construction, igre as arches and columns, 
which are scattered over the surface of the globe, may 
have exhausted the combinations of possible forms, 
and I do not think we need concern ourselves with the 
question of the invention of a new style of architec: 
ture. It is, indeed, not necessarily creditable to an 
architect to have done that which has never been done 
before, for he may haveneglected considerations which 
have very properly prevented others from falling into 
mistakes in which it may be he is foolish enough to 
glory. If we realize properly the true nature of our 
art, we shall not be always seeking for novelty as the 
chief desideratum. Architecture is the outcome of ac- 
cumulated experience, and we cannot, therefore, im- 
agine that we are wise enough to dispense with the 
assistance which such experience offers tous. To do 
so would be to destroy the seafiolding before we have 
raised the building. An originality, again, which is 
sought for only in 
strange and start- 
ling combinations 
is more often than 
not no originality 
at all, but merely 
a tasteless jumble 
of discordant de- 
tails which may 
have struck the 
fancy of the 
young architect 
at different times 
and places. Our 
architecture must 
be reasonable, for 
» we have to bear 
in mind that men 
do not erect build- 
ings to please 
architects, but to 
serve their own 
needs and pur- 
poses. If this 
necessity be (as 
doubtless to some 
extent it is) a diffi- 
culty in the way 
of originality, it 
will, nevertheless, 
if fairly recogniz- 
ed, save us from 
some other snares 
which lie in our 
way in the direc- 
tion of imitation. 
Our architecture 






Ex Gov Jno/ Hamilton. 
Kenwood Ills. 
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e | 
must, as we know, be affected by a variety of causes 


external to ourselves, such as climate, and there are 
other influences which I may call external which are 
not less powerful.—Z. M. Barry. 
— ——__—~+- 0-9 
A COTTAGE FOR $1,050. 
Front 20’, side 22’. For size of rooms, see floor plans. 


Painting and Varnishing Floors, 


A French writer observes that painting floors with 
any color containing white lead is injurious, as it ren- 
Other 
paints without white lead, such as ocher, raw umber, 
or sienna, are not injurious, and can be used with ad- 
A recipe for a good floor varnish is given 


ders the wood soft and less capable of wear. 


vartage. 
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Height of cellar, 6’ 8" first story, 8’ 6"; second story, 
8’. Foundation, 8” brik walls. First and second stories 
novelty boarding, gabes shingled, roof shingled. Cost 
complete, $1,050. Celir under whole house. 


—q.09+o>-e ___———_ 


‘* PROPORTION maybe fairly said to be the soul of 
architecture.” 
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| cloth. The varnish is then ready for use, two coats of 
which may be used.— Building News. 

I¥ any of our readers have made an invention for 
which they have thoughts of taking a patent, they are 
invited to communicate with Messrs. Munn & Co., the 
publishers of this paper, who for a period of forty-three 
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A COTTAGE FOR $1,050. 


as follows : Take 2 lb. of pure white borate of manga- 
nese finely powdered, and add it little by little to a 
saucepan containing 10 1b. of linseed oil, which is to be 
well stirred, and raised toa temperature of 360° F. Heat 
100 Ib. of linseed oil in a boiler till ebullition takes 
place, then add to it the first liquid, increase the heat, 
and allow it to boil for twenty minutes. Then remove 
from the fire, and filter the solution through cotton 
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years have conducted a most successful bureau in this 
line. A pamphlet of instructions will be sent free, con- 
taining full directions how to obtain a patent, costs, 
etc. In very many eases, owing to their long experi- 
ence, they can tell at once whether a patent probably 
can be obtained; and advice of this kind they are 
always happy to furnish free of charge. Address 
Munn & Co., ScIENTIFIC AMERICAN office, New York. 
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COTTAGE ar MORRISSANIA ¥ Ss feet : Woe. i A et a tat GEORGE.H GRIEBEL 
gor W™.HAEHNEL esq. _ = : x o ya Architect, 
N.Y. = a SCALE 1/B IN. s 1 ft. | 67 WEST 23rd STREET. 
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SECOND FLOOR, 
A COTTAGE ON PROSPECT AVE. AND 165TH ST, NEW YORK. 





FIRST- FLOOR. 


[For description see page 114.] 
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SECOND FLOOR FLAY. 





PLANS TO ACOMPANY COLORED PLATES GIVEN IN OUR MAY NUMBER 1888, Figs. 1, 2-COTTAGE OF MODERATE COST. Figs. 3, 4.-A DOUBLE HOUSE FOR $2,500 
‘TY 
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RESIDENCE OF MODERATE COST. A COTTAGE ON PROSPECT AVENUE AND 165TH mantels in eeriar (mahogany), in dining room (oak 

This design, by Mr. Angus 8. Wade, architect, Phila- STREET, NEW YORK, natural), all made to especial designs. The style 
delphia, Pa., shows three rooms, hall, and shed on first] Situated in one of the most attractive portions of throughout is unassuming, and the interior in every 
floor, all good medium size, with three bed rooms and | Morrisania, this cozily arranged cottage, surrounded respect cozy and complete. ‘he building is heated 
bath room on the second story, Eachroom has a closet | by trees and gardens, is a very desirable property. by steam. The plumbing is the best, both in materials 
conveniently located. It is an attractive house for a| It was built for the owner's own use, and according to and workmanship. The house is wired for electric 
suburban residence. The principal partof the mate- | his own ideas of comfort, in the most substantial man- gas lighting, electric bells, burglar alarm, ete., all com- 
rials being rough stone, can be obtained in almost any | ner and of the best materials and workmanship. plete. There is a neat little conservatory adjoining 
country place at small cost. The front is 28’; side, not! One of the main features is the large hall, welllighted the dining room, connected by window with the parlor, 
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finst fl looy Tra. Second Flooy om . 
A RESIDENCE OF MODERATE COST. 


including shed, 26’. Shed about 8’ x 12’. For size of | and ventilated, and especially well adapted as a gene-|and a large studio in attic. Every rom has spacious 

rooms see floor plans. Height of cellar, 6’ 9". First|ral sitting room, communicating with every room in | closets, besides linen closet, storeroons, etc. 

story, 9'6". Second story, 9’. the building, and being of large size, so as to allow of} Mr. Haehnel is laying out the ground in a most tasty 
Materials: First story, rough stone. Second story | being handsomely furnished. The buildingis a frame |manner, and the building before log will be one of 

and side gable, shingled ; two gables, gables paneled ;|structure, the cellar walls alone being masonry. The |the ornaments of the neighborhood. 








roof, shingled. Cellar, ordinary rough stone. broad veranda well shades the front, the vestibule and| Entire cost, $7,000. Architect, Ge. H. Griebel, 67 
+++ the bath room insecond story are handsomely decorat- | West 23d Street. 
A RESIDENCE IN MINNEAPOLIS, ed with solid relief tinted in quiet colors corresponding OO ee oe 
We give a sketch of a residence for Mr. Wm. Donald- | with the oak trimmings and tile floor. The solid relief} NEAR the town of Soleure, in Switzerland, a bird’s 
son, by Long & Kees, architects, for which we are in-| work was done very creditably by Henry Fechteler. nest was recently found which was coistructed entirely 
debted to the WV. W. Builder, Decorator and Fur-| The trimmings in vestibule are oak antique, stairs | of imperfeet watch springs thrown ou from the work- 
nisher. and halls of ash. Especially worth mentioning are the|shops. It has been deposited in the beal museum. 
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RECONSTRUCTION OF THE ST. LAZARE STATION, 
PARIS. 

For a number of years, the St. Lazare railway station 
has not been well answering the requirements demand- 
edof it. The entanglement of its freight buildings and 
the same yards being used for arrivals and departures 
has all conspired to produce confusion and obstruction. 
It is now three years that the company has been work- 
ing on the entire reorganization of the whole station 
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GRAND 


and the constructin of new buildings. The new es- 
tablishment is to e entirely finished at the time the 
Exposition of 1889 lpens. 

The first aot erected stands at the angle of 
Rome Street and tie Bridge of Europe. This is occu- 
pied by the rollingstock. At the other extremity of 
the bridge, on th¢Batignolles side, the freight build- 
ing is going up. [his is an iron and brick hall estab- 
lished upon ston¢pillars and iron beams above the 
railway tracks. ‘he cars are lifted to the level of the 
street by means avery powerful hydraulic elevators. 
The accumulatorsf water under pressure which trans- 


mit power to the elevators and loading and unloading 
devices are located at the Batignolles freight station, 
and send the water through conduits laid under the 
roadbed. 

Of the station properly so called, the great hall of 
the Pas-Perdus will be preserved, and this will be 
enlarged toward the exterior to make room for the 
ticket offices. 


Two angle pavilions, situated, one of them, at the 





Mr. Lisch, the company’s architect, has the direction 
of this important work. 

A monumental stairway will occupy the center of 
each of the end pavilions. One of these is shown in 
our engraving.—La Construction Moderne. 
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IN connection with the publication of the BUILDING 
EDITION of the SCIENTIFIC AMERICAN, Messrs. Munn 
& Co. furnish plans and specifications for buildings of 
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STAIRWAY OF THE ST. LAZARE STATION, 


corner of Rome Street, and the other at the corner of 
Amsterdam Street, will form the two extremities of 
this hall. One of these pavilions is now finished. 

The new front thus occupies considerable extent of 
ground. The view of it will be partially hidden by a 
terminus building which will be erected between St. 
Lazare Street and the railway station, occupying the 
entire length of the Pas-Perdus hall, from which it 
will be separated by a new street. It is on this street 
that suburban travelers will land, and at the landing 
platforms there will be staircases allowing of a descent 
under the Pas-Perdus hall. 
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PARIS. 


every kind, including Stores, Dwellings, Carriage 
Houses, Barns, ete. In this work they are assisted by 
able and experienced architects. Full plans, details, 
and specifications for the various buildings illustrated 
in this paper can be supplied. 

Those who contemplate building, or who wish to 
alter, improve, extend, or add to existing buildings, 
whether wings, porches, bay windows, or attic rooms, 
are invited to communicate with the undersigned. Our 
work extends to all parts of the country. Estimates, 
plans, and drawings promptly prepared. Terms mode- 
rate. Address Munn & Co., 361 Broadway, New York. 
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Che Architect and Builder, 

Let us pause and look back through the dim vista of 
the past. What wonders upon wonders have been 
achieved since the time of the tent and the cave! Al- 
though it may be thousands of years, yet the great 
advancement strikes one with awe; and with all this 
advancement in the science of architecture, every where 
throughout the habitable globe countless monuments 





present day) journeymen had been permitted to dictate 
to the bosses, and say to them, ‘‘ You must aot take 
apprentices,” there would have been no apprentices, 
either properly taught or otherwise. If the art, 
science, and skill of building are to continue the glory 
of the past, we must have apprentices ; and if so, their 
early training must be in the direction of their pro- 
posed ealling, their education thorough and complete, 





















































































































































eal, intelligent men. The next convention is to meet 
in Philadelphia, second Tuesday of February, 1889. 
The president is John 8. Stevens, of Philadelphia ; sec- 
retary, Wm. H. Sayward, Boston. 
PRG PERE i ML 
TOMB IN THE CEMETERY OF BEVILLE, 

The tomb of Miss Labiche, daughter of the Senator 

of Eure-et-Loir, appears to us to combine the three es- 














TOMB IN THE CEMETERY OF BEVILLE-H. P. NENOT, ARCHITECT. 


attest not only the skill and ability of the architect, 
but of the builder as well. Yes, the architect and the 
builder go hand in hand. They are, figuratively speak- 
ing, Siamese twins, each dependent on the other ; for, 
without the mechanical ingenuity and skill to execute 
and earry out designs, there would have been no 
architecture. And, finally, to sum up, if there had 
been no architects, there would have been no archi- 
tectural designs ; if there had been no skillful mechan- 
ies, there would have been no executed designs; if 
there had been no properly taught apprentices, there 
would have been no skillful mechanics ; if (as in the 


commensurate with the times.—A. C. Nash, Address 
before Nat. A. of Builders. 
—> + 

Proceedings of the National Association of Builders, 

We have received from the Association a copy of the 
official report of the second annual convention, held at 
Cincinnati, Feb., 1888. It comprises a volume of 150 
pages, and covers a variety of interesting subjects which 
were discussed and disposed of. The Association is in a 
position to wield an immense power for good among all 
whose occupations are in any way connected with build- 
ing. The membership embraces many earnest, practi- 


sential elements of funereal exjression—the idea of 
death, the respect paid to death, ind the religious in- 
vocation apropos of death. Thes three ideas or sen- 
timents have been summed up hy our editor, in his 
Funereal Architecture, in these tree words: Death, 
Glorification, and Faith. 

We see the emblem of Faith orreligious invocation 
in the cross that surmounts the tonton crowning the 
structure. Is not Death svinbolizé by the body of the 
maiden which the soul has just ldt under the form of 
a bird flying toward the celestial «gions? As for the 
respect paid to death, this, in ouropinion, is the mon- 
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ument itself, rising with all its majesty in the midst | 
of tombs covered with simple slabs, the whole sur-| 
rounded by a railing without any pretension, forming | 
an inclosure to the family burial ground. What was | 
purer or better in the family than this child, so ruth-} 
lessly snatched from the affection of her kindred when | 
she had scarcely crossed the threshold of her existence ? 
Is it not this that has inspired the designer of the 
monument with the idea of glorification ? 

































































portation alone will be a large one, as the granite will 
all be shipped from Vermont and the marble from 
Italy. The site selected is a beautiful four-acre plot in 
the Senator’s grounds, just outside of San Francisco. 
It already contains handsome shrubbery, and occupies 
an altitude commanding a magnificent view of the bay. 
Senator Stanford’s $100,000 Tomb. la driveway sixty feet wide will be made, cireling 

The architect who planned the magnificent mauso-| around a slight elevation, on the brow of which will be 
leum of Senator Stanford at San Francisco says that'the tomb. The art of the landscape gardener will be 


of Euville stone save the statue, which is of Carrara 
marble, and due to the chisel of Mr. Chapu. The de- 
corative sculpture was executed by Mr. Legrain. The 
contractor was Mr. Devoisine.—Revue de l Architecture 
et des Travaux Publics. | 





















































Yi 


Soubassement | Face ) 





Proceeding to a nmuter analysis of the work, what 
is there more touchag than this maiden sleeping her 
eternal sleep, protectd by the projection of the fronton 
which thus formsa srt of canopy, the starry under-sur- 
face of which represnts the celestial vault ? Happy, 
too, was the selectio of the Ionic order—the feminine 
order par excellence-for the columns upon which the 
angles of the ot rest. Finally, from the boldly 
outlined vase that overs the tomb projects a dense 
mass of daisies (fayrite flowers, perhaps), an emblem 
of the maiden who jed in the springtime of life. 

The monument, wich dates back to 1885, is entirely 



















































































































































Plan d’'Ensemble 


Echelle des Details 020 p” metre: 
Echelle du Plan, 0” 025 p” metre 











it will be the most elaborate repository for the dead 
ever built in this country. In style of architecture the 
simple but effective methods of the ancient Egyptians 
will be followed. Massive imperishable granite, of a 
light shade of gray, with an interior lining of the finest 
Italian marble, will be employed. The item of expense 
has not been considered, the designers being given 
carte blanche as to cost and directed to secure the best 
of material and workmanship to be had. 

The total outlay necessary to complete the tomb and 
prepare the surroundings will reach $100,000, and may 
considerably exceed that amount. The item of trans- 
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DETAILS—TOMB IN CEMETERY OF BEVILLE. 


employed to beautify the approaches and render even 
more effective the vistas of the park..—New York Mail 
and Hxpress. 
a —— +0 

FuLt plans, specifications, and details, ready for the 
builder, of any of the houses illustrated in this pub- 
lication, may be had on moderate terms at this office. 
Special plans and specifications for the erection of 
buildings of all grades are also supplied by us. Munn 
& Co., architects, 361 Broadway, New York. 

Plans for the alteration and enlargement or improve- 
ment of buildings are also supplied. 
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Fig. 1.—-MODEL COTTAGES OF LOW COST. Fig, 2.-RESIDENCES, NORTH ST. PAUL. 
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Fig. 3.-ST. PAUL KENNEL CLUB, SILVER LAKE. Fig. 4.-RESIDENCE OF C. R. McKENNY. 
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Fig. 5,-PUBLIC SCHOOL. Fig. 6—RESIDENCE OF E. S. OSORN. 


ILLUSTRATIONS OF NORTH ST. PAUL, MINNESOTA. 
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Italian Marble. 
Leghorn is the great market place for Italian marble. 


It arrives there in coasters so heavily laden that a 
stranger wonders how they can live through the sud- 
The navicelli employed in the trade are as 


den gales. 
good a school for sailors as the English colliers. 
Lee describes the mode of 


Mr. 


a hs rel Aas 


“See 


fine art. The cagoes, he says, are usually made up 
with light goods,pf which pumice stone, hemp, oil, 
and sumac form te principal part. ’Care has to be 
taken to keep the tarble safe from the oil and sumac, 
especially from th sumae, as it may impart a deep 
purple stain. The¢principal market is America, which 
takes one-fourth f the quantity exported. France 
takes 25,000 tons nnually, Great Britain 18,000 tons, 
principally slabs, hich are admitted free of duty, 
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stowing marble as almost a 





Masonry and Cement. 


According to a report upon masonry prepared by M. 
Emil Kuichling, member of the American Society of 
Civil Engineers, for the Executive Board of the city of 
Rochester, New York, the secret of good masonry lies 


in strong, thick mortar and wetted stones. 
commonly make mortar 





THE NEW CITY HALL HOLYOKE MASS. 


save trouble in working it ; but this is always attended 
with loss of strength. After a period of about a year 
weak mortars often lose in strength or tenacity what 
they gain in hardness, from the fact of their becoming 
brittle. Specimens of such mortar two years or more 
old break very irregularly. The standard of tensile 
strength required of Portland cement mortar by Ger- 
man engineers—the briquette being prepared by mix- 
ing 1 unit by weight of cement with 3 units of normal 


Edition. 


Workmen 
too wet or thin, in order to 
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sand and 04 unit of clean fresh water—was formerly 
114 lb. per square inch, broken after an exposure of 
one dayin air and 47 days in water. A few years ago 
the standard of breaking strength fora slow-setting 
cement was raised to 142 lb., and at the present time it 
is 227 Ib. per square inch. 


227 For quick-setting cement 
slightly lower strengths are 


admitted. For the harbor 


works of Calaisand Boulogne, the French engineers 
required a tensile strength for neat cement of 284 Ib. 
per square inch after 7 days, 498 Ib. after 28 days and 
640 Ib. after 84 days. According to English authorities, 
Portland cement, tested neat, should give a tensile 
strength of at least 200 Ib. per sq. in. after seven days’ 
immersion in water, and when gauged with three parts 
of sand to one of cement, should stand a strain of 112 Ib. 
per sq. in. after one day in air and 27 days in water. 
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Temple of Jupiter Olympius. 

At a recent meeting of the Royal Institute of British 
Architects, Mr. F. C. Penrose, M.A., read a paper on 
“he Temple of Jupiter Olympius at Athens, and some 
Recent Excavations on the Site,” of which the follow- 
ing is an abstract : 

Mr. Penrose considered that no ruins of classical 
antiquity were perhaps more impressive than the 
columns of the Temple of Jupiter Olympius, and that 
the group of thirteen at the southeast corner gave a 
suggestion of intricacy, while those near the western 
extremity evidenced about the original length. The 
temple had been completed just before the extinction 
of paganism, but had been in progress 
for about 650 years, reckoning from its 
first foundation by Pisistratus. Hav- 
ing read a short description of the 
temple by Pausanias, Mr. Penrose re- 
ferred to a drawing by Carrey, the 
artist who accompanied the Marquis 
of Nointel, the French ambassador at 
Constantinople in 1674, which showed 
that asmall church then existed among 
the group of thirteen columns, a por- 
tion of the campanile of which was 
still visible in 1848, but since taken 
down. 

Spon and Wheler, who had visited 
Athens about the same date, described 
the sixteen columns of the temple and 
the small church—St. John of the 
Columns. Stuart mentioned a seven- 
teenth column, which was shortly 
after taken down by a Turkish govern- 
or for the sake of the material. In 
1845-17, when Mr. Penrose was at 
Athens, sixteen still existed—the group 
of thirteen and three isolated columns 
The middle one of the latter, however, 
was blown down in 1852. The existing 
columns were remarkable both for 
their great size and extraordinary 
beauty. The character of the foliage on the capital in 
the neighboring Arch of Hadrian was much inferior, 
that on capitals of the columns of the temple being 
very fine and resembling in a marked degree the early 
Corinthian example of the Tholus at Epidaurus, about 
410 B C. 

Mr. Joseph Woods, speaking of the probable date of 
the ruins of the temple, discussed three possible periods 
—Antiochus, Augustus, and Hadrian—and referred the 
date to the time of Augustus, several particulars ren- 
dering it probable that the work was earlier than 
Hadrian's time. Except for the assumed transporta- 
tion to Rome of the columns erected under Antiochus, 
Mr. Woods himself was disposed to refer them to the 
time of that monarch, and, with regard to the trans- 
portation, Mr. Woods remarked that there was no 
column, or portion of a column, of large diameter of 
Pentelic marble in Rome. The author was of opinion 
that the columns were of the time of Antiochus, argu- 
ing that a column built of a number of drums could 
not be taken down 
and refixed with- 
out utterly spoil- 
ing the perfection 
of the joints, on 
which the an- 
cients so prided 
themselves. Mr. 
W oods indorsed 
his opinion as to 
the beauty of the 
workmanship and 
the effect pro- 
duced by the ex- 
isting remains. 
Some of the dig- 
nity of the eol- 
umns was due to 
t he massiveness 
of the diameter 
compared with 
the height, which 
was about eight 
and a half times 
the diameter. 
Nothing now re- 
mained above 
ground except the 
columns and their 
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restoration of the superstructure. Previous to the 
most recent excavations it was generally accepted 
that the plan was decastyle, but all the beautiful 
and remarkable a priové arguments had been upset 
by the spade, and the temple proved to have been 
octastyle. The Society of Dilettanti, with a view 
to a new edition of the ‘Principles of Athenian 
Architecture,” desired an examination of the tem- 
ple, and Mr. Penrose conducted some excavations 
which commenced in 1883, and were continued at inter- 
vals during the three succeeding years. The founda- 


tion at the northeast corner was entirely laid bare, and 
the excavation extended to some way beyond the 


cella wall were traced for about eighty feet, and a re- 
turn wall which fell into it terminated in a door jamb 
of the principal entrance to the naos. 

After describing other portions of the foundations 
discovered, and referring to the materials used and the 
dates of their construction, various other parts of the 
temple were dealt with in considerable detail. Before 
concluding with a restoration of the temple, Mr. Pen- 
rose thought it might be worth while to consider 
whether a decastyle was first intended, and that reasons 
of economy had led to the adoption of the octastyle, 
and deduced reasons to show that this had not been 
the case. He then described a restoration of the super- 
structure, based on the excavations, in 
plan and elevation, which was illus- 


























trated with diagrams. 
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a A PORTER’S LODGE. 




















We give, from the Architectural 
Era, a tasteful design for a porter’s 











lodge, at North Andover, Mass. Hart- 
well & Richardson, architects, Boston, 


Mass. 
- -——0-e—__ 


House Painting. 

Painting, like charity, covers a mul- 
titude of sins. The mason who puts 
down your foundation walls, and, in 
the hurry of modern custom, forgets 
the exterior cementing, will, in the 
most complacent manner, tell the 
owner or architect to have the inside 
of the wall painted, to prevent moist- 
ure. The cut stone contractor who 
puts an invisible patch in the corner 
of a bond stone will tell you to have 
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northwestern angle, a distance of four hundred feet. 
Mr. Penrose proceeded to give a detailed description of 
the progress of the work, in the course of which he 
stated that the level of the pavement below the main 
stylobate showed that the temple had three steps of 
equal height. Sufficient evidence of these was obtained 
near the southeastern angle, and some massive portions 
of the marble upper step (the two lower were of hard 
crystalline limestone) displaced, were found on the 
north side near the eighth column of the north row— 
one of the confirmations of the octastyle arrangement. 
Near the fourth column was the foundation of a return 
wall carefully chased into that which had been laid 
for the peristyle. This seemed to favor the decastyle 
theory, but its duty was probably that of a ground 
buttress to stiffen the pronaos wall. Search was made 
for a possible ninth and tenth row of columns, but it 
was clear no preparation had been made for them. 
The foundations of the seventh row were found toa 
considerable extent. The foundations of the north 








architrave, and 
the upper of the 
three steps of the 
stylobate, but 
underground 
were _ sufficient 
foundations to re- 
store the general 
plan of the tem- 
ple, and a few 
fragments which 
would assist in a 
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A PORTER'S LODGE AT NORTH ANDOVER, MASS,HARTWELL & RICHARDSON, ARCHITECTS, 


the surface painted, for the sake of 
uniform appearance. 

The architectural iron worker who 
neglects to work to his drawings in 
moulding the columns and beams cares 
not that they are from a quarter to 
one-half inch narrower than the plans eall for, as long as 
they contain the requisite weight of iron, for the reason 
that the painter can fill up the space by using the next 
larger size plate glass at his own expense, because he 
has agreed to paint and glaze the building according to 
plans and specifications ; and, by the way, these same 
specifications contain more combined terror to the 
average painter than the entire Code Napoleon and 
the common law of England does. The bricklayer who 
forgets to fill the spaczes between his wall and the 


door and window frames, in like manner tells you the. 


painter can fill them up with putty; also, the gal- 
vanized iron cornice maker, as well as the metal roofer, 
will economize by leaving their joints unsoldered, be- 
cause the painter follows after them, and can remedy 
the defects with putty and paint; and it is still an 
unsettled question whether the skylight leak is caused 
by defective glazing, or through the inferior work of 
the tar and gravel roofer. The inside of a building 
also bears evidence of the truth of this idea. 
| The carpenter 

whose specifica- 
tions call for first, 
clear lumber, 
which cannot be 
found, uses the 
next best obtain- 
able quality, and 
at once, upon its 
arrival on the 
ground, wants the 
very thing of all 
others which 
should not be 
done, the priming 
to prevent shrink- 
age, the only 
thing it needs to 
make good lum- 
ber of it, attended 
to promptly. 

The plumber 
whose iron pipe, 
with a connection 
on either end, has 
been wrongly 
measured, will 
saw it in twain, 
file it neatly, and 
set it up, strong 
in his faith that 
paint will remedy 
the defect as far as 
appearance goes. 

The plasterer, 
the position of 
whose angles 
bears a_ striking 
resemblance to 
the leaning tower, 
whose cornice 





He We 


ieee! 


H, ( ‘ 

\ 
; wl 
LI 


fel 
ase aye 





June, 1888. 


Srientific American, Architects and Builders Edition. 


121 








mouldings look like an amateur’s painting of a New) forthis reason that the pail 


iter desires to lend his feeble | ground floor being three parlors, kitchen, scullery, lar- 


England rail fence, and whose walls, on having the|ery, in conjunction with the other building trades | der, and offices, and four bedrooms on chamber floor. 


straight edge applied to them, show spaces large enough | and _ professions, through the instrumentalit 


to pull the biblical rich 
man through, will tell you 
the painter can. remedy 
these slight defects when 
the decorating is.being 
done. An architect who 
revels in Grecian domes, 
Roman columns, Moorish 
fretwork. and all the other 
isms and schisms of the 
profession, undertakes to 
utilize the entire category 
in the construction of the 
twenty-foot front of a sub- 
urban villa-to be erected, 
at an expense of $700, for 
the well known firm of Ten 
Per Cent & Co., and sold 
by them on monthly pay- 
ments of $15 each month ; 
and when all else is ar- 
ranged for, the architect 
sits down and writes speci- 
fications for the painter 
about as follows: *‘‘ All the 
materials, tools, and appli- 
ances necessary to the full 
and complete performance 
of the conditions herein- 
after set forth must be fur- 
nished and supplied by the 
painter. All interior wood 
work (floors excepted), of 
every kind and descrip- 
tion, must receive one coat 
of pure gum shellac, cut in 


pure alcohol, after which it must have four coats of 
Skin the Painter & Co.’s best light hard oil finish, 
brushed on smooth and even, and rubbed thoroughly 
smooth between each coat, and in the final finish must 
be rubbed with pumice and oiltoa dull, smooth piano 


finish. 


‘* For the fulland complete performance of the fore- 
going, itis hereby agreed, by and between the parties 
‘to this contract, that he (the painter) shall receive the 
sum of $57 in the Jawful money of the United States.” 

The features of the painting trade most interesting, 


perhaps, to this convention are 
the hardest to reach, and much 
as it may be desired, it will be 
very difficult to give anything 
like accurate statistics as to the 
total number of men employed, 
rates of wages paid, or the posi- 
tion numerically of the trade in 
the list of building industries of 
the country. The best recent 
figures obtainable place the num- 
ber of men employed in the house 
painting trade in New York City 
at 9,000 ; number of firms earry- 
ing on the business, 733; amount 
of capital invested, $3,600,000 ; 
amount of wages i year, 
$7,200,000 ; and average wages, 
$12 per week of 59 hours. In 
Chicago there are 300 firms carry- 
ing on the business, and they 
employ about 3,000 mpn, whose 
average wages are thd same as 
those in New York City. 

Taking these New York and 
Chicago figures as a basis of com- 
putation, in connection with the 
United States census o] 1880, we 
find that at the present time 
about 4,000 firms are eagaged in 
the business, with an invested 
capital of $30,000,000, and em- 
ploying 100,000 men, whose aver- 
age wages will be about $500 per 
year each, or a total of $50,000,009 
in wages alone forone year; add- 
ing to this about $60,(00,000 for 
material and applianca, we have 
a total of $110,000,000 pr annum, 
to which may be adde( $40,000,- 
000 for window glass :onsumed 
by the trade; makin a grand 
total of $150,000,000 8 the net 
cost of the painters’ anual tri- 
bute to the building industries 
of the country. Com 

This is certainly a sum suffi- 
ciently large to justify’he public 
in demanding of the neon such 










eareful and intelligentonsidera- 
tion of these interestsas will be 
commensurate with tle expendi- 
ture of so largea sui} and it is 








national convention of builders, in endeavoring to 
bring about a reform of the abuses and questionable acts 
which are to be met with on every hand by the honest 
architect and contractor.—/. G. MeCarthy, Abs. Proc. 
National Association of Builders. 

AN ENGLISH COTTAGE, 

The materials for the walls are local red bricks for 
lower part, and stud work (pitch pine) for the upper 
part. Theroofsare covered with strawberry colored 
Broseley tiles, and the accommodation provided on 
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THE NEW CONSOLIDATED STOCK AND PETROLEUM EXCHANGE, BROADWAY AND EXCHANGE 
PLACE, NEW YORK.—[From drawings by E. D. Lindsay, Architect.] 





y of this; The architect is Mr. E. C. Poole, Southampton.— 


Building News. 
—_———e-o-o-—___—. 
Sale of Ready Made Plans. 

The sale of ready made 
misfit building plans seems 
to be increasing, and it has 
become so profitable that 
some reputable architects 
have entered the field, and 
they at once fall into the 
ways of the general manu- 
facturer of these designs 
and quite readily ‘‘eatch 
on” to the one feature 
which makes the business 
profitable and indeed pos- 
sible, and that feature is 
gross misrepresentation as 
to the cost of building after 
these plans. 

A handsome perspective 
accompanied by good floor 
plans, although they inay 
not fit the building at all, 
with an estimate of cost 
not much above one-half 
or two-thirds the actual 
expenditure required to 
erect the structure, is no 
doubt very alluring, and 
when offered at one-fifth 
the charges of an architeet 
for apparently the same 
service, they become posi- 
tively enchanting to the 

min who is building a 


home for somebody else to live in; but when an at- 
tempt is made to build after such plans, to fit the 
various parts together and to keep within estimates, 
the owner learns to his everlasting sorrow that, like the 
world in general, he has endeavored to get something 
for nothing, and failed. Does he deserve symppathy ? 
If an innocent purchaser, yes; if one of that class of 
people who think the professional man only pretends 
to know something of his business and gives no other 
evidence of the possession of unusual knowledge than 
high charges, the query may be answered in the nega- 


tive. It is largely the latter elass 
who are the victims of dealers in 
ready made low-priced plans, but 
occasionally well-meaning, intel- 
ligent men are led to purchase 
such sketches, and the cost of 
the mistake becomes really bur- 
densome. The profession of 
architecture is rapidly advanc- 
ing in the estimate of the public, 
but it has yet a good deal to ac- 
complish before it can overcome 
that all-pervading public desire 
to get things cheap, and especial- 
ly to put the artist on a level 
with the tradesman. 

This glance at a great evil 
would be only a partial view, if 
we took no notice of one of the 
Inany causes for the existence of 
such evil. Here, as elsewhere, is 
to be found the law of cause and 
effect, and while it may be com- 
plex, one element, at least, is not 
to be lost sight of. If the people 
believe the estimates of archi- 
tects are unreliable, and to build 
under their guidance requires 
useless expenditure or even in- 
creased expenditure, they quite 
naturally look for assistance from 
whatever source it may be ten- 


~ dered; and at once the ready- 


made-cost-marked plan is forced 
upon them. It would be false 
generalization to say that be- 
cause a good many architects 
always underestimate the cost of 
a structure, the entire profession 
follows such practice; or even 
because they put more money 
into a structure than the con- 
tracting builder, that architee- 


- tural advice and guidance are 


expensive. The truth is, reliable 
architects always estimate ex- 
actly, and they build according 
to laws from which there can be 
no safe deviation. Hence the 
man who wants mere show, at 
the expense of security and even 
of comfort, has no use for an 
architect.—lV. W. Builder. 
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Among all the scientists of the seventeenth century, 
he whose imagination was applied to the largest nuim- 
ber of objects was perhaps Father Kircher. In the 
first rank of the singular labors to which he devoted 
himself figures the reconstruction of the tower of Babel. 
The great monument that is to commemorate the cen- 
tenary of 1889 gives a certain character of actuality to 
these conceptions of the learned Jesuit. We shall pre- 
sent a succinet summary of it. 

Kircher, in the book that he wrote upon the subject 
of the tower of Babel (work in folio, filled with splendid 
engravings), begins by speculating upon the number 
of workmen that Nimrod must-have had at his disposal 
when he conceived the idea of erecting this durable 
sign of the unity of the races. Our author imagines 
that this prince must have had at his disposal four 
and a half million laborers. He afterward enumerates 
the few professions among which they must have been 
distributed, and the nature of the materials that they 
must have had to supply themselves with before think- 
ing of piling themup. The chief of these were the sun- 
hardened bricks which the architects of Mesopotamia 
still employ for their humble structures, and bitumen, 
which they use in our day in lieu of cement. 

Among the ruins that time has not rendered unrecog- 
nizable there is one that the Arabs know under the 
name of Bisr Nemrod. Although it cannot be identical 
with the tower of Babel, since it is very distant from 
the remains of Babylon, it shows very well how these 
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| some clouds analogous to those that attach themselves 
to the sides of mountains. The landscape. represents 
a bird’s eye view of a portion of the city of Babylon, 
where a multitude of edifices constructed in the same 
way, but upon smaller bases, is represented. In the 
foreground, and at a great distance from the tower, we 











Donfens alan tnce Tarrerad Lune | 
Aafia a grote, arr am mtbr pry ie cee 
inet 10 Semuchametoos glob, terrom.2 


nyt j Marmsrare prrtisefe Veale ormeme 
tum chmatum Lrwrurgus plurbste 
 Vaninem in tarvens gallo nufi fab vor 
Men fhe conyfore ors ny fi ts 
|res tretuonss AB an [Oisivcs A rote 
¢Vrabram Terns fempor alizubi terra 
reson filo emiffrrscr es foprrrory asd 
fe Le 








ancient peoples managed to give a great height to their |=" 


structures, and it consequently justifies the form that 


Kircher gave to the edifice of which he has left us a }! 


description. 
According to travelers who have traversed these 
regions, the base of Bisr Nemrod was a perfectly square 


platform, 26734 x 26746 feet, which rose to a height of |} 


2514 feet. The same observers teach us that the edifice 
consisted of a series of platforms similar to the first, 
but diminishing 35 feet in section at every rise, so as 
to resemble, as a whole, a gigantic stairway whose steps 
were 1714 feet in width. 
forms communicated by inclined planes or stairways, of 
which the vestiges have been effaced by time. 

In employing such architecture, there could be but 
seven stories, thus making the total height 15434 feet, 
supposing that the interval of the platforms remained 
the same to the top. According to these same travel- 
ers, the height of the four last stories was sensibly less 
than that of the three first, so that they reduced the 


Of course, these various plat- |] 











Fig. 1—SCHEME TO SHOW THAT A TOWER CON- 
STRUCTED ON THE EARTH CANNOT REACH THE 
MOON, 


see King Nimrod surrounded by his architects, who 


height of the structure to less than 134 feet, even in| are showing him the plans of the edifice such as it 


surmounting it with a tabernacle from 12 to 16 feet in 


would have been arranged had not the Biblical cata- 


height, and consecrated to the adoration of the god in | strophe prevented it from being finished. 


whose honor it was erected. 

According to these hypotheses, the summit of Bisr 
Nemrod rose to a height nearly half that of the Pan- 
theon, and a quarter of that of the Washington monu- 
ment. With the same system, 


In another part of his work, Kircher endeavors to 
reconstruct the observatory of Babylon according to 
Herodotus—a structure erected by Ninus and Semira- 
mis, not for the purpose of reaching the sky, but with 








in order to reach the height 
of the Eiffel tower, it would 
have been necessary to start 
from a base 1,600 or 1,800 feet 
square, and, consequently, 
covering more than a quarter 
of the surface of the Champs 
de Mars. 

The tower of Babel, as 
Kircher presents it to us 
(Fig. 2), was constructed ac- 
cording to a less rudimentary 
process, and exhibited more 
artistic arrangements, but ar- 
rangements that architects of 
a primitive epoch would have 
found it difficult to carry out. 
However, to judge of it by 
the dimensions that our au- 
thor gives men and animals, 
the tower that he represents 
would have been nearly 1,600 
feet in height, although the 
base did not cover more than 
two acres. Itis true that in 
order to reach such a result 
he does not hesitate to give 
to the first inclined planes a 
slope that is not practical, 
since it is at least one to two. 
Above, he unites the stories 
by spiral inclined planes, of 
which he reduces the slope to 
about one to four, but up 
which the carriage of materi- 
al would have been so difficult 
that Nimrod’s builders would 
certainly have been several 
times ruined before succeed- 
ing in carrying out their con- 
tracts. 

It is well to note that at 
a height that may be esti- 
mated at a thousand feet, 
Father Kircher has figured 
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BABEL, ACCORDING TO FATHER KIRCHER. 


the very reasonable hope of admiring its wonders 
better. 

Its height would have been 649 feet, and precisely 
equal to the extent of its basalcircumference. It would 
have been formed of eight superposed towers, each 
consisting of three stories, diminishing in diameter and 
terminated by a temple of Belus, in which the astrono- 
mers made their observations. Despite the interest that 
attaches to this tentative, we have not thought it ne- 
cessary to reproduce in this place the figure that he 
gives. The most original part of Kircher’s work, and 
that in which he gives most play to his fancy, is where 
he seriously endeavors to show by a diagram that the 
idea of carrying the apex of the tower to heaven was 
an absurdity. Infact, he makes long and minute caleu- 
lations to establish the fact that it would have been im- 
possible, not only. to make it reach the heaven of the 
fixed stars, but even to carry it to that of the moon, 
which was the nearest of all, according to the cosmology 
of the ancients. It would not have been possible to 
judge of the character of Kircher’s work had we not 
reproduced the plate (Fig. 1) in which the results of 
these whimsical estimates are summed up and system- 
atized. 

In the scrolls that oceupy the top of the plate, there 
is the Biblical legend relative to the convocation of 
workmen for the construction of the tower of Babel. 
It is thus conceived: ‘‘Come to us and we shall con- 
struct a city and a tower whose summit shall reach 
heaven.” This device is written in Latin, Greek, 
Syriac, Hebrew, Arabic, and Chaldaic. 

To the right and left under the devices are seen two 
square frames containing Latin inscriptions. In the 
one to the left the author explains that he has divided 


|| the ideal tower that surmounts the earth into lengths 


proportional to the length that he has selected to repre- 
sent the radius of the earth. It is for this kind of nu- 
meration that the figures placed to the right of the 
diagram of the tower serve. The tower is supposed to 
approach the lunar heaven at a distance of a terrestrial 
diameter. Again, this heavenis reduced to the distance 
of perigee. These precautions are taken so that the 
moon may not strike the earth in its monthly revolu- 
tion. 

In the frame to the right, there is a legend in which 
is very succinctly summed up the principal absurdities 
resulting from the hypothesis that man can erect such 
acolumn. The first is that all nature would be sub- 
verted, because the center of gravity of the earth 
would be displaced by a structure of this kind. The 
figure placed beneath the two frames is designed to 
develop this thesis, as shown by the legend, of which 
the following is a translation: ‘‘ Admitting this hypo- 
thesis, how far the globe would be removed from its 
center.” 

The globe to the right is represented in its normal 
situation, and another globe is suspended from it by a 

- chain at the point indicating 

the new situation. The lower 

globe shows the earth aug- 
mented in radius, in order to 
prevent the base of the tower, 
despite the extreme elonga- 
tion given it by the author, 
from absorbing the entire 
globe. It is well to note that 

Kircher, in other engravings 

of his book, indicates a south- 

ern continent, which occupies 

a latge part of the space 

wher we now know that the 

Pacific Ocean is situated. The 

belie’ in a land on the oppo- 

site side of the globe connect- 
ed with the ancient continent 
was widespread at this epoch. 

In order to establish his 
fantistic calculations, Kirch- 
er starts from an inadmissible 
hypothesis. In fact, he finds 

that bis column must have a 

heigit of 17,867 Italian miles, 

say 0,840 English miles. Yet 
he rmduces the area of the 
base to seven miles. The 
elonzation which results from 
thiswould be more than two 
- millbn times. There was 
neve a stick so sharp, and 
the inest needle is less con- 
ical. If we should take up 
sucbealculations apropos of 
: : the jiffel tower, and suppose 
‘a thatit was to reach the height 
Pate of tie tower of Nimrod, it 
woud not be difficult to de- 
montrate that the diameter 
‘of ¢ terrestrial hemisphere 
woud not suffice to serve it 
asaoase. We could not dwell 
upoisuch details without fall- 
ing nto the error for which 
not »ly Kircher has been re- 
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proached, but also many contemporary authors, who 
earry their calculations way beyond truly reasonable 
limits, and who, in extending them so far beyond the 
starting point, deprive them of all sort of sense. 

It is not superfluous to add that the work styled 
Turris Babel was printed at Amsterdam in 1679 by 
Janssen Waesberg, and was dedicated to Leopold L., 
Emperor of Germany. The permission to print it had 
been granted at Rome by Father Oliva of the Society 
of Jesus, and was countersigned by Father Hyacinth, 
censor of the apostolic palace. The volume, which 
consists of 232 pages folio, contains a preface in which 
the author compares the storms of the time in which 
be lived with the dissensions that followed the confu- 
sion of tongues at the destruction of the tower of 
Babel. What was passing in the profane world was 
not of a nature to protect Kircher against the melan- 
choly ideas that besieged the old physicist, who had 
about reached the end of his career at nearly the age 
of 80. In fact, it was the critical epoch of the history 
of Germany, in which the Hungarian magnates were 
endeavoring to support the great lord in order to resist 
their legitimate sovereign. Although for a long time 
established at Rome, where he was professor of mathe- 
matics at the Roman College, and where he was Jaden 
with honors, the celebrated author keenly felt the mis- 


fortunes of his country.—La Nature. 
nt 0 a 


THE STURTEVANT SYSTEM OF HEATING AND 
VENTILATING BUILDINGS, 
Kvery architect who has designed buildings of any 
considerable size has been confronted with the problem 
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drawn across them by theaction of the fan. The fan is 
driven at any speed, by the direct connected engine, the 
exhaust steam from which is completely utilized in the 
heater. When it is known that the heating power of 
exhaust steam is but three per cent. less than that of 
live steam, it will be evident that it costs practically 
nothing to run the engine, the same steam being used 
for heating. The entire apparatus ean be easily placed 
in the basement, entirely out of the way. 

Leaving the fan, the heated air is forced to all parts 
of the building through suitable ducts and flues. Con- 
venience and continued economy will be secured by 
building all vertical flues into the walls, so that there 
will be no protruding hot air pipes, and so that the 
registers may be set flush with the walls. The amount 
of air admitted to each room may be regulated by the 
cccupants of the room by means of the registers ; while 
the general distribution and temperature throughout 
the building is under the complete control of the jani- 
tor or engineer. One of the greatest objections to a 
furnace system of heating is that the only way tolower 
the temperature of a room is to reduce the amount of 
heated air admitted to it; but, by this system of forced 
circulation, the amount of steam admitted to the heat- 


|er governs the temperature of the air, while in no way 


affecting its quantity. 

The manner of distribution of the air within the 
building is dependent toa great extent upon its con- 
struction. In some cases, with warm inner and cold 
outer walls, the air may be admitted and removed 
through independent registers in the same side of the 
room. This is particularly adaptable to office build- 
ings. In halls of audience, which usually have 
all the walls equally exposed, and often all of 
them inner walls surrounded by corridors, the 
distribution must be more symmetrically ar- 
ranged. In such eases, particularly in opera 
houses, theaters, legislative chambers, etce., 
where the seats are fixed and arranged upon 
the amphitheater plan, the air can be admitted 
at the angle of the risers and treads and be- 
neath the seats, so as to individually ventilate 
the occupants. 

Manufacturing establishments require only 
a very simple arrangement, and where flues are 
not provided in the walls, the air may be dis- 
tributed by metallic pipes running either cen- 
trully or around the sides of the building, de- 
a=. pendent upon its size and width. 

-— Many architects, after experimenting with 
natural draught and finding that it was entire- 


Fig. 1—STURTEVANT STEAM HOT BLAST APPARATUS, ly unreliable, have adopted fans for ventilat- 
ing, but generally as separate from the heat- 
of how to best heat and ventilate the same. Stoves,|/ing system. The combination of the two in the 


furnaces, steam and hot water apparatus are all at his 
command for the purpose of heating, but for attaining 
satisfactory ventilation he is too often restricted to 
natural agencies by the expense which must usually be 
incurred in adopting other means in addition to those 
employed for heating. 

An apparatus which shall do the heating’ more eco- 
nomically than by other means, while at the same 
time thoroughly ventilating the space heated, should 
be thoroughly appreciated by architects. Such an ap- 
paratus is that patented and manufactured by B. F. 
Sturtevant, of Boston, Mass. (so well known as a build- 
er of blowers), shown in Fig. 1, and designated by 
him as a steam hot blast apparatus. It consists of 
three combined yet independent parts—a heater, a fan, 
and anengine. The heater, shownin Fig. 2, consists 
of a number of hollow east iron sections, into which are 
serewed vertical wrought iron pipes, so connecting at 
the top that when steam is admitted to one end of the 
section, it is compelled to pass up, over, and down 
through the pipes, and after condensation is removed 
by means of a steam trap. The entire heater is in- 
eased in a substantial steel plate jacket, thus avoiding 
all danger from fire. The pipes are set staggering, so 
that a zigzag course must be taken by the air, which is 

































































Fig. 2,-STURTEVANT STEAM HEATER, 








Sturtevant apparatus not only reduces the expense 
required to maintain the two independently, but 
greatly decreases the cost of the plant. Instead of 
having steam pipes with numerous valves scattered 
over the building. as required in a direct steam heating 
plant, the entire heating surface of the Sturtevant ap- 
paratus is combined in a single heater, in connection 
with a fan, and the air is distributed through the flues, 
which cost nothing, being simply spaces left within 
the walls. All danger from fire, leaking and freezing is 
avoided, and the whole system is kept completely under 
control by a few valves, all near the heater, within a 
few feet of each other, and easily manipulated. The 
large amount of air brought in contact with the heat- 
ing surface by means of the fan raises the efficiency of 
that surface tosuch a point that only one-third to one- 
fifth of the amount of pipe is required in the Sturtevant 
system that would be necessary to do the same amount 
of heating by any othersystem. Above all, in the Sturte- 
vant system a positive circulation of warm air is main- 
tained at all times, and in no way affected by changes 
in the temperature or in the direction and force of the 
wind. 

Thousands of the Sturtevant apparatus have been 
sold during the past twenty-five years, and hundreds of 
large and important buildings throughout 
the country have the system inuse. Mr. Stur- 
tevant has just issued a handsome illustrated 
treatise on the subject of ventilation and 
heating, illustrating his apparatus and its 
different arrangements jn buildings of all 
classes. It -will be mailed to responsible 
parties on receipt of address and business 
card. 

a ee 
Gypsum Paint. 

The gypsum paint made by Messrs. John 
Maxwell & Co., of 1603 Otsego Street, Phila- 
delphia, Pa., has much to recommend it for 
any one having use for such material as 
kalsomine, cheap paint, or common lime. 
It is a beautiful and durable article, which 




















color, its superiority over lime being like 
that of paint. Besides white, this gypsum 
paint is also furnished in the following 
tints: Pink, French gray, lilac, chocolate, 
blue, yellow, and pearl. Where these paints 


cannot be obtained of an agent in the esis 
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does not rub, peel, crack, wash off, or change | 





ness, the firm provides means of furnishing sample 
packages or filling orders direct. 
et te 
A NEW BOILER FOR STEAM OR HOT WATER 
HEATING, 

The accompanying illustration shows an improved 
heating boiler, equally adapted for steam heating, hot 
water circulation, or power purposes, manufactured by 
Messrs. Broomell & Sanks, of York, Pa. The brickwork 
is partially cut away to give a front view and show the 
coal magazine, there being two coal pockets, one on 
each side. These side feed coal magazines will carry 
sufficient fuel to keep steam constantly for forty-eight 
hours, there being check doors by which the flow of 
coal can be regulated to a nicety or can be stopped ° 
altogether, while the door is very large, and available 
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FRONT VIEW, WITH BRICKWORK PARTIALLY CUT 
AWAY TO SHOW COAL MAGAZINE, ETC. 


for cleaning the fire as well as for putting on coal. 
An extra vertical grate is furnished with the boiler, 
which goes in when using the magazine, to prevent 
coal from falling out at the front when the door is 
opened. The boilers hold a large amount of water, and 
when once hot retain their heat for a long time, afford- 
ing a great advantage over boilers holding only a 
small amount of water, while they will make steam 
with a small quantity of fuel. These boilers are made 
of the best quality steel and wrought iron boiler plate, 
warranted to be safe at one hundred pounds pressure, 
and fitted with every known appliance to assure secu- 
rity and ease of management. 

+ 0 ee 

THE PARAGON SELF-FEED RIP SAW. 

The saw shown in the accompanying illustration is a 
new hand power machine made by the Seneca Falls 
Manufacturing Company, of Seneca Falls, N. Y., and 
designed for carpenters, builders, and all woodworkers 
who desire to do ripping, grooving, etc. It has a self- 
adjusting feed, and is positive in its action, the feed 
having three changes of speed, fast, medium, and slow, 
for various kinds of work. The table is of hard wood, 
with an adjusta- 
ble gauge, and <= 
hinged at the g 
back, so that it 
ean be raised or z 
lowered by the§ 
hand screw for 
grooving, rabbet- 
ing, ete., while for 
ripping long stuff 
it has drop leaves 
which may be 
raised, making a 
long table. This 
machine is design- 
ed to easily cut 
soft wood up to 
three and a half 
inches and hard bt 
wood up to two 
inches thick, doing the work of from four to six men 
with the common hand saw. If desired, a pulley can 
be attached to the driving shaft in place of the balance 
wheel, for steam power. 

a 
The Mason Regulator Company, of Boston, Mass., 

have issued a new circular, which they will mail to 
any one interested, describing their manufactures of 
reducing valves, steam pump pressure regulators and 
governors, balanced and lever valves, steam traps, 
diaphragm valves for electric heat regulating devices, 
ete. The company make a variety of devices in this 
line which are now largely used and have the highest 
indorsement of the engineering profession. 






= on 
LUNs 


y 


wil ity 


fil 
ee 





— {fr 
ws (<a 
qt 





{ta 
il 








124 


Scientific American, Architects und Builders Edition, 


JuNE, 1888. 








THE HUMPHREY PONY HAND ELEVATOR, 
The Edward Storm Spring Company, of Poughkeep- 
sie, N. Y., who recently introduced the New York 
safety Dumb Waiter with so much success, have per- 
fected and are now manufacturing this excellent hand 
elevator, which has a carrying capacity of 500 pounds, 
and will be found of great use for light store and fae- 
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Fig. 1-THE HUMPHREY PONY HAND ELEVATOR. 


tory work, hospitals and public buildings, and for the 
various duties required of an elevator in tenements, 
flats, and private dwellings. 

Itisso simple in construction and is furnished at 
such a moderate price that it can be used in many 
places instead of a dumb waiter, and has many times 
its lifting capacity. 

We give two views, showing the elevator complete 
and in operation, and an enlarged view of the brake 
attachment. 

Fig. 1 shows the fixtures adjusted on top shelf of well 
hole, also the opening on ground floor. The weight 
can be adjusted to run down on either the right or left 
hand side, as desired, and the fixtures are supplied either 
way as required, where so stated in the order. The small 
guide wheels,G G, can be moved to draw in or spread out 
the hoist rope to fit the opening of the well hole. The 
weight, H, is attached to the bottom of the brake rope, 
and raising or pulling on this rope relieves or applies the 
brakes. For hoist rope use 34 manila rope ; for lifting 

















Uys 
\ 


























Bm He q 
my ty q ),\ 
; i ¢ mm \ 
oy | 


il 


I 


an 


i ¢ a 
| SSS ~E A Z if’ 























and over the friction wheels, DD, and fastened to} One not infrequently hears painters and other per- 


brake lever. 

Fully illustrated pamphlet will be sent on application, 

and all interested should address the manufacturers. 
et ee 
ELECTRICAL SUPPLIES. 

The return call system of annunciators, illustrated 
herewith, manufactured by Messrs. Partrick & Carter, 
of Philadelphia, have been proved to be so great a con- 
venience that they have been introduced in large nuim- 
bers. This return or guest call system is composed of 
an annunciator for office, but having a series of push 
buttons attached in the same case. All connections 
are made inside the case, so that only the ordinary 
number of washers for wires appear on top of the case 
where the connections to the room wires are made. 
The same wire answers for a circuit from room to an- 
nunciator and from push on annunciator to the bell in 
the room. Only one extra wire from the battery is 
used, one branch of connecting wire from it being taken 
into each room. Five cells of battery are used for the 
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ANNUNCIATOR, WITH 


RETURN CALL, 


annunciator and the return eall circuit, an open and 
closed circuit push being usedin the rooms. In caseof 
fire the guests can be alarmed by pressing the push at the 
annunciator, pressing two to five of these pushes at once. 
This device answers for a small hotel, avoiding the 
expense of a combined guest call and fire alarm system, 
with which many additional cells of “battery would 
have to be used. Messrs. Partrick & Carter are manu- 
facturers of hotel and house annunciators, burglar 
alarms, bells, batteries, etc., and a full line of supplies 
for electric bell work. 

S16) ee 5 

Permanency of Color in Paint. 

Art is tributary to art, and more especially has it be- 
come so at the present day. The crude appliances of 
the workmen who painted the walls of the Egyptian 
temples upward of forty centuries ago would be value- 
less to the painter and decorator of the present time, 
and yet the pigments employed in ancient Egypt pos- 
sessed qualities in respect to permanency of color un- 
known to the modern painter, and 
which even our best color makers 
might well consider one of the lost 
arts. It must be admitted by prac- 
tical house painters and others who 
give the subject careful study that 
there has been less advancement in 
the art of decorative and preserva- 
tive painting, so far as materials 
and their preparations are concern- 
ed, than in any other class of handi- 
craft. Especially is this the case 
with outside paints, of which lin- 











seed oil and white lead form the 
principal part. 














fui 


SG MG 


SV 


Fig. 2. 


rope use either 
The latter is preferable. 





The prevailing style of painting 
the exterior of buildings in various 
tints has made the manufacture 
and preparation of house paints a 
separate art in itself, and an inti- 
mate knowledge of the different 
coloring pigments, and accuracy of 


manila or }4 inch wire tiller rope. ; proportion required to produce uniformity in the many 


shades employed and harmony of colors, partakes in 


Fig. 2 shows more plainly the brake attachment ; B| these days more of the chemist’s than the mechanie’s 


shows the lever 
manr er in which it is bolted to frame of fixtures ; 
Cc C shows the brake cord passing 


mew 


and hardwood shoe attached, and the| skill. 


The average painter would no more think of 
grinding his own colors than he would of corroding the 


up through shelf hoeee he uses, 











sons condemn in general terms the socalled ready 
mixed paints as unfit to use, notwithstanding the fact 
that the sale of these goods is constantly increasing. 
The great convenience of the prepared paints is a rea- 
son for the growth of the business, notwithstanding 
the fact that a large proportion of all that are made 
and sold are really of inferior quality. The manufac- 
turers of the U. 8. Gutta Percha Paint, of Providence, 
R. L., claim to be an exception to the almost universal 
rule among paint manufacturers, in that they make an 
article, as they assert, whizh conforms to the best 
known and generally accepted ideas among practical 
painters and scientific men as to what constitutes a 
perfectly reliable paint. This company will be glad 
to correspond with architects, painters, real estate 
owners and improvers in reference to their goods, and 
hold themselves in readiness to demonstrate the supe- 
riority of their manufactures. They have recently 
gotten out a little book on ‘‘ Paints and Methods of 
Manufacture,” which they will send gratis to any per- 
son who applies. They also claim to have perfected an 
oil, to which they give the name of ‘‘H. P. Restorative 
Oil,” for coating over exterior painted surfaces which 
do not need any more pigment, but do require oil to 
freshen and restore the colors which have faded. The 
oil is also remarkably adapted for coating over stained 
shingles and hard wood or grained outside doors. 
0 
Mineral Wool. 

The uses of mineral wool in architecture, car build- 
ing, and steam engineering form the subject of a most 
interesting pamphlet just issued by the Western Min- 
eral Wool Company, of Cleveland, Ohio, manufactu- 
rers of mineral wool in bulk and sectional coverings for 
steam pipes and boilers. The resemblance of mineral 
wool to the fibers of wool or cotton is what gives the 
article its name, although it is a vitreous substance of 
fine fibers interlacing each other, forming an innumer- 
able number of minute air cells. It partakes of the 
nature of glass, but is without its brittleness, the fibers 
being soft, pliant, and inelastic. By an improved pro- 
cess of manufacture, the Western Mineral Wool Co, are 
now producing an article of greatly improved strength, 
lightness, and freedom from dross. As an insulator, 
for pipe and boiler coverings, as a protection against 
frost, and as a protection against rats, mice, and in- . 
sects, mineral wool has hardly an equal. 

SOO, 

A BURGLAR-PROOF SASH LOCK AND VENTILATOR. 

The device shown in the accompanying illustration, 
manufactured by Messrs Jenkins & Timby, of Oswego, 
N. Y., is made of the best malleable iron, steel, brass, 
and bronze metal. It locks either one or both of the 
sasb securely in any position desired, thereby afford- 
ing the means of securing perfect ventilation, while it 
is absolutely secure against burglars and sneak thieves. 










































































































































































































































































































































































































































































































































































































































































TIMBY’S SASH LOCK. 


It is simple and automatic in its action, while possess- 
ing great strength. Itis designed to be set into the win- 
dow frame, the center of the lock in line with the cen- 
ter of the meeting rails of the sash, and is operated by 
means of a sliding thumb nut on a face plate attached 
to the inside stop. A locking device in the thumb nut 
prevents the possibility of manipulating the lock from 
the outside when the window is open for ventilation. 
The lock adjusts itself to varying thicknesses of sash 
or inside stops, and does not interfere with applying 
weather strips or inside blinds The circular of the 
manufacturers gives full and explicit directions for ap- 
plying and operating this lock, so that no difficulty 
need be experienced fn attaching it. 
S>_—————2+ 0 +e 


The greatest whirlpool is the Maelstrom, southwest 
of the Loffoden Isles, off the coast of Norway. It is 
produced by the meeting of two opposing currents, 
and is one and one-half miles in diameter. 
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F. W. DEVOE & 60. 


(Established 1852) 


PURE MIXED PAINTS 


We desire to call attention of consumers cto the fact 
that we guarantee our ready mixed paints to be made 
only of ek linseed oi] and the most permarent pig- 
ments. They are not “ Chemical,” “* Rubber,” “ Patent,” 
or “ Fireproof.” We use no secret or patent method in 
manufacturing them by which benzine and water are 
made to serve the popose of pure linseed oil. Sample 
a containing 50 desirable shades, sent on applica- 

on, 


FINE VARNISHES, 
WOOD FILLERS, 
WOOD STAINS. 


ARTISTS’ MATERIALS, 
MATHEMATICAL INSTRUMENTS, 


Catalogues of our different departments to responsible 
parties. 


creosote. 
Cor, Fulton and 
William Sts,; 


NEW YORK, 


Coffin, Devoe & Co., 
176 Randolph St., 
CHICAGO. 


The price is 75 cents a gallon for any color. 





Sample Boards of Colors. 
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Public Institutions, etc., etc. 


Plans and estimates furnished by 
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813 & 815 Arch St., Philadelphia, Pa, 
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RIDGWAY REFRIGERATORS 


Built to order, of lany design or size, for Residences, Hotels, 














RIDGWAY REFRIGERATOR MFG. CO., Ltd. 

























































































THE ECONOMY COMBINATION 


Steam and Warm Air Heater 


VND) 9 BO —— 


Economy Warm Air Furnaces 


ARE PERFECTLY ADAPTED TO 
Warming Churches, Schools, Residences, &c. 


THEY ARE GUARANTEED DURABLE AND ECONOMICAL. 



































































































































































































































































































































(= Send for our Catalogue, giving full particulars, 
descriptions, and illustrations of 31 different styles and sizes of 
Heating Apparatus. 


MANUFACTURED SOLELY BY THE 


J.F, PEASE FURNACE CO. 


Syracuss, N. Y., anp Toronto, Onv. 





Eastern Agents.—EARt B. CHACE & Co., 206 Water St., New York; JOHN DEMAREST, General 
New England Agent, 75 Union St., Boston; W. H. FENNER & CO., Providence. 


Western Agents.—ApkINS & HOFFMAN, 177 East Randolph St., Chicago, Tll.; Goss HEATING 
AND PLUMBING Co.. 703 Main St., Kansas City, Mo.; ArrHurR A, PoNnD, 85 Washington Aye. South, 
Minneapolis, Minn.; GAGE & Horton Mre. Co., 1231 Olive St., St. Louis, Mo. 


Architects, + Builders, + and + House + Owners 








Should use our Lead Covered Electric Con- 
ductors and Cables for circuits for Electric Call 





\ \ $38 \ Bells, Annunciators, Electric Gas Lighting, Incan- \ SS 
\ KS \ wy) descent Lighting, or for communication between Residence and 
a s Stable, etc., and avoid the vexation and inconvenience of broken, 
<OX0) leaky, or grounded circuits. Our Cables are moisture proof and can be em- 
bedded in the plaster walls, while the flat cable is specially adapted for arrang- 
ing along the wainscoting, and staining to match. They are permanent, reliable, and economical, 


Standard Underground Cable U0, 


OC 


WS 


AQ GENERAL OFFICES: 
GGRQ\ No. 708 PENN AVENUE, PITTSBURGH, PA. 


Branch Offices: 


Telephone Building, Cortlandt St,, NewYork. G. L. Wiley, Manager. 
139 East Madison Street, Chicago. F. E. Dehenhardt, Manager, 


MANUFACTURERS OF 
The WARING ANTI-INDUCTION and BUNCHED CABLES, and 


ACHESON COMPOUND CABLE. 


For Telegraph, Telephone, Electric Light and Power, Underground, Submarine, and Aerial. 
Light Leaded Cables (containing one or more conductors) for use in Houses, or 
for connecting Residence and Stable. 

Insulated Line Wire, Underwriters’, Magnet, Annunciator, and Office Wire. 

All Work Guaranteed. =~ Send for Illustrated Circular. _aeg 





4* DEXTER BROTHERS’ ENGLISH SHINGLE STAINS -} 


Are made of the very best English Ground Colors, and contain no benzine, water, or 
They have been thoroughly tested by some of the best Architects in the country 
during the past three or four years, and the colors are more lasting than any other stain. 
We would advise Architects to specify Dexter 
Brothers’ English Shingle Stain, and note the number on the Sample boards. 
DEXTER BROTHERS, 55 and 57 Broad Street, Boston, Mass. 





~ 








DocToR.—What! can't get out? James, have a Dun- 
ham Paragon Hanger put on that door to-day. 


Send for Price List to 


DUNHAM MANUFC. COQ., 


MANUFACTURERS OF 
Patented Specialties in Builders’ 


and Railway Supplies. 
131 Devonshire Street, Boston. 
117 Adams Express Building, Chicago. 


ms atk 
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Hardware 


Send for 
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Solar Iron Clad. 


This is a Cast Iron Casing, lined with tin or galvanized iron, to 
prevent direct radiation of heat in cellar; four loose panels lift out, so 
as to give access to furnace for repairs or renewal, if necessary, with- 
out disturbing the Hot Air Pipes; it has sliding panels for feed door 
and smoke pipe to allow for expansion; it has also a dust flue and flue 
door for Damper. We claim this to be the most complete, durable, 
and convenient cold case made, equal in efficiency to Brick set, with 
much less room required and less expensive, besides the facility for 
access for repairs, without requiring, as in a brick set, so large a space 
to work in. It is much superior to the ordinary sheet iron casing, 
both for durability and efficiency. It is not necessary to remove the 
casing or Hot Air Pipe to clean out, or repair, or even renew or 
change the heater. 


The Leibrandt & McDowell Stove Co., 


PHILADELPHIA and BALTIMORE. 


i Scientific Ameria, Architects and Builders Erition, Jon, 1888, 


GURNEY searze 


Residences, Offices, Public Buildings, —_., smorron: 
Conservatories, elt, ‘(edn ) 


HOT-WATER CIRCULATION. 


Have you investigated the Gurney sys- 
tem of heating by Hot Water? IPf not, 
it will pay you to do so, Send for our 
Illustrated Descriptive Catalogue, free 
to all. = 

SULA NACE MANUFACTURED BY 


774 Wan Vuk Oe, 18 Ly 8. | QUO RNEY HOT-WATER HEATER CO.! 


Office and Showroom, 237 Franklin Street, Boston, Mass. 
M. H. Johnson, 140 Centre St., N. Y., Selling Agent for N. Y. and Middle States, 
IT PAYS TO DO WORK EARLY. 


For Fire-Proof BuildingS|eumisese" « oo. 
Corrigaled | | 


51681 
_ So), ES 7 | $400) tres with list, 
“an imi. BTS. is, 
The Cincinnati Corrugating Co., Cincinnati, Ohio.|— 
E. & H. T. ANTHONY & CO., 


591 Broadway, WN. Y. 


Manufacturers and Importers of 


PHOTOGRAPHIC 


INSTRUMENTS, 
Apparatus and Supplies, 


OF EVERY DESCRIPTION. 




































MORSE ELEVATOR WORKS. 
aes! Morse, Williams & Co, 


(Successors to Clem & Morse) 
Builders of all Kinds of 
PASSENGER & FREIGHT 


Elevator's 


Office, 441 Cherry St. 


Works, Frankford Ave., Wildey and 
Shackamazon Sts. 


(4 PHILADELPHIA. 


ye 





















































































































































CHICAGO, ILL. 


All Shades and Upholstery Goods at 


Corrmeated Bottom Prices. 
Square, Oval, Round, 
Smooth Boring, for fine 
carpenter, cabinet, and 
a pattern work. in. bit 
2 2 ee a Ken 


50c.; set of five, 4 to 8-8 
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FOR DWELLINGS, WITH AUTOMATIC CATCH, 








AMR ae SV ae 


Improved Dumb Waiters 














































Sole Proprietors of the Patent 
Detective, Fairy, Novel, and 
Bicycle Cameras, and the Cele- 
brated Stanley Dry lates. 

Amateur Outfits in great varie- 
ty from $9.00 upward. Send for 
Catalogue or call and examine, 


‘More than Forty Years Estab- 
Elis in this line of business. 

































































7~ ANDERSON 
4 PRESSED BRICK CO. 


189 & 191 La Salle St., J 
CHICAGO, ILL. 


Front & Ornamental 
Pressed Brick. 


sl 
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ESTABLISHED 1854. 


Se |DEVINE’S STEAM BOILER WORKS, 


fF ; 
eg Marine, Locomotive, Tubular, House, and 


GREENHOUSE BOILERS. 


WROUGHT IRON HOT WATER BOILERS 
A SPECIALTY. 


Manufactory, 381 to 393 S. Canal Street, Chicago, 
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f EBPs 5 
FOOT-POWER MACHINERY. 
y COMPLETE OUTFITS for CONTRACTORS and BUILDERS. — 
f Machines for ripping, cross-cutting, scroll-sawing, mortising and 
(Ajtenoning, forming edges, grooving, gaining, rabbeting, cutting 
dadoes, and turning. Builders use our Hand Circular Rip Saw for 
the greater portion of their ripping in preference to carting their 
; ex to a mill five minute’s drive from their shops. The same 
is true in regard to scroll sawing, mortising, tenoning, cutting stuff 
for drawers boxes, etc. Builders using these machines can bid 
MN) lower and save more money from their contracts than by any 
¥ other means. , P 
— a) Read the Following Letters from Builders: == = 
CLARENCE F. Lex, carpenter and builder, Morristown, N. J., says: “I have had one of your 
Hand Circular Rip-Saws for about three months, and am much pleased with it. Have done the 
\ ripping for 15 houses in that time, which is over forty miles through inch boards. Have ripped 
\\ -—, a8 high as 83-inch plank. Table is also good for rabbeting; having rabbeted all jambs 
aqeiie-ae. and sawed all drips for 200 windows.” q 
Raps y Avex. SHIELDS, Lima Ohio, says: ‘‘A few days since we had some 150 small drawers 
=~ to make for a drug store; the steam power mill wanted 50 cents each for making them. 
| With my foot power machinery I made them, and saved$25above good wages on the job. 


The latest im- 
proved, i. é., the ‘gy 
boss to Engineers, ’ 
Architects, Build- 
ers, Contractors, 
Farmers, and all 
others requiring a 
low price Leveling 
Instrument for 
grading, measuring 
heights, squaring, 
or getting any de- 
sired angle. De- 
scriptive circulars 
furnished on _ re- 
ceipt of stamp. 



































JOHN W. HARMON, 


65 Haverhill Street, Boston, Mass. 
W. F. & JOHN BARNES CO., No.567 ----Ruby St., Rockford, Hil. gladly furnished for any capacity. 


neal LIGHT PETER DEVINE, 


cH H A S FE | i ap aT: ke 59 FU LTON ST. 387 S. CANAL ST., CHICAGO. 
INK’S Patent Reflectors, for Gas | 
or Oil, give the most powerful, softest, a 8 } New Fork. 
& T ct 
; 2 























\ 
\\ If desired, these machines will be sold ON TRIAL. Ht TURUPS 6, “ 
= || The par can have ample time to test them in his own shop and on the work The above cut is of Greenhouse Boiler, meeting 
= he wishes them todo. Descriptive Catalogue and Price List Free. with universal success wherever placed. Hstimates 











cheapest and best light known for 


Churches, § 7 a . . 
Theatres, Depot, ete.” New and'ennnt Silver Medal on Tools Awarded by Amer. Inst. 1886. Medal “Superiority ” for 


cee Senta ofp. Gece W. F. & J. Barnes’ Workshop MACHINERY. 


=x celved by cheap imitations, New York Agency. Factory Prices. 


CHARTERS GAS ENGINE. Patent Foot Power Machinery ! 


The Latest and Most Improved 
The safest, most reliable and economical Motor in 


Establishea 1857. 

















ALR VALVE 


W) For STEAM cols 














Scroll Saws, Circular Saws, 








Independent of tas Werke aud Machines. Lathes, Mortisers, Ete. ag a and RADIATORS 
2 to P. So it can be used anywhere. THE “ACME” CIRCULAR SAW. ( 
For Foot or Hand Power. Direct and Indirect. 








fC N Makes its Own Cas 
Lf i AT COST OF ABOUT 
\|65 cents per M Feet. 
A A Saving of 25 to 85 per cent 
A lees ene over all other Gas 
8 fngines. 
alll oe i Chicago Avent: 1H. LATHAM, 
} Se 2 Dearborn Street. 
oe Ss tae tla New York House: 
12 Cortlandt Street, 


Williams & Orton Mfg. Co. 


P.O. Boxi4s. STERLING, ILL. 


Suitable for various kinds of_ work, in 
Cutting-off, Ripping, Mitring, Rabbeting, 
and Grooving, and with the addition of the 
oars attachments, Scrol) Sawing, Boring, 
etc. 

Price, with two 7-inch Saws, $40. 


sb L] , sos . 
Diamond” Mortising Machine, 
Will mortise 4 to 1 inch wide, 3 inches 

deep, and with the addition of the Diamond 

Adjustable Tenoning Tool, : 

cut Tenons % to 34 in. thick, s 

3in. wide. 


Price, with 3 chisels, 
$25 


























iii Most Simple and 
i) Rellable Alr Valve 
iii Made. Nothing to 
| Get Out of Order. 
| Has No Movable 
Plece. No Loose 
| Thimbles to Fly Off, 
| Every Valve Is Thor= 
iii] Cughly Tested, and 
iii Warranted to Clive 
ii] Satisfaction. 















































; Machines on Trial. 






































































































































> : Catalogue Free, oat = ’ | Manufactured by 7H 
~ SNEAGO! 276 W. Mihi MI i 
~Seneca Falls Mfg. Co., 77° Senccs tins, v. yap Thos. L. MoKeen, |” 


Mention this paper. 





Jung, 1888. 


Scientific American, Architects and Builders Edition. 











IMPORTANT 


To Architects, Builders, House-Painters, Decorators, Boat-Builders 
and Yachtsmen desiring an extremely durable Finish for Wood. 


ROSENBERCS For all classes 


Inside Work, 
ee 
Jae A 

an iE 


RECISTERED 


FINISHES 


NO.1 %&NO.2Z.. 






















Are superior to any Var- 
nishes or Wood-Finishes in 
the market, for the follow- 





ing reasons, viz. : 

They possess more 
body, higher luster, 
greater resisting pro-= 
perties to atmospheric 
influences, action of 
water and alkali, are 
more elastic, will not 
scratch or mar white, 
and are more durable, 


Requiring great dura- 
bility, use No. 2 ELAS- 
TICA FINISH. 
For 

Outside Work, 


Requiring extreme 
durability, use No. 1 
ELASTICA FINISH. 








WORKS: Manufactured by 
734-740 East 14th Street, 
733-739 East 13th Street, 


Tesoraveuce STANDARD VARNISH WORKS, 


D. ROSENBERG & SONS, 
Office, 207 Avenue D, NEW YORK. 


Send for Samples and Full Particulars. 





WOODWORKING 
MACHINERY, 
PLANERS AND 
MATCHERS, 


PONY PLANERS, 5 
Hand Matchers, Fey 
Solid Plate and § 
SEGMENT 
RE-SAWS. 


CONNELL & DENCLER, Rochester, N. Y. 
BEACON 









































































MALLORY’S 


STANDARD SHUTTER WORKER 


7 Opens and closes the blinds without raising the window. 





Automatically locks the blinds in any position. 
Best and cheapest blind hinge. 
Incomparable for strength, durability, and power. 


Frank B Mallory, 


Can be applied to old or new houses, of brick, stone, or wood. 
j te AGENTS WANTED._24 Send for Illustrated Catalogue to 


FLEMINGTON, NEW JERSEY, or 
60 LIBERTY STREET, NEW YORK. 





Clark's New Drying Exhaust and Ventilating Fans. 
PATENT ADJUSTABLE WINGS. 


Capacity Quickly Increased or Diminished. 
Self-Oiling Bearings. Light Running. 


Durable. 
PRICE LIST FRER. 
GEO. P. CLARK, (Box A), Windsor Locks, as 




















~ PHILLIP SEMMER & COMPANY. 


S PLATE. SHEET & LOOKING GLASS Depot 


NEW YORK, 





No 4.6,8 &10 DESBROSSES.S7. 
) WRITE FOR QUOTATIONS. 











ESTABLISHED 1844, 


SAMUEL H. FRENCH & CO., 


York Avenue, Fourth and Cailowhill Sts, 
PHILADELPHIA, PA. 


PAINT MANUFACTURERS. 


Strictly Pure Lead, Zinc and Colors, Dry, in Oil, Japan, 








(Iron Beam Protection. 


HENRY MAURER & SON, 


MANUFACTURERS OF 


FIRE-PROOF MATERIAL 


Of every gescrtpijons Hollow Brick made of Clay for 
Flat Arches, Partitions, Furring, ete. Porous 
Terra Cotta, Fire Bricks, etc., ete. 


Office and Depot, 420 East 23d St.. New York, 
WORKS, PERTH AMBOY, N, J. 


Fine Office & Bank 


HE SS & 
Fittings twine WORK. 
: b |A.HAANDREWS & CO. 195 Wabash 
AY e., IG and 686 Broadway, N. Y. 












SHIELDS & BROWNCO. 


Manufacturers of 


_sectional 





FOR 
Steam, Gas and Water Pipes, Drums, Heaters, ete. 
The Best Non-Conductor of Heat & Coldin the World. 


Send for illustrated descriptive Circular, and name this paper. 
{43 Worth cite & 242 Randolph St., 
NEW YORK CHICACO. 








THORN SHINGLE & ORNAMENT CO., 


SOLE MANUFACTURERS OF 
The Best and Cheapest Metallic Roofing 
YET OFFERED TO THE BUILDING TRADE. 


The Horseshoe Spring-Lock Shingle (Patten’s Patent) just out. This Shingle can be put on in one-half the time it requires with 
any other shingle now in the market. Is cheap, durable, secure, 


covering. Two (2) sizes. 


THORN’S PATENT ROOFING aud WALL TILES, 


cost. 
All the above goods are packed a square o the box and delivered f. 0, b. cars in Philadelphia. 


eotta earthen tiles, and are better, and 


For particulars, price lists, etec., ad 


THORN SHINGLE & ORNAMENT CO. 


Patented June 3, 1884.) otained, Mosaic scaic and Emboss 


and Ready Mixed for Use. 


PEERLESS 
‘MORTAR COLORS. 


BLACK, BROWN, BUFF, AND RED. 


Masons’ and Builders’ Supplies. 
SEND FOR CATALOGUE AND CIRCULARS. 





Stained Glass Works 


GLASS, 


At Moderate Prices, 


35 and 37 Province 8t., 
BOSTON, MASS. 


Designs and Estimates submitted on application. 











Boats and Canes for Oar, Sail, or Paddle 


Mention this 
Paper. 



















































pe, Or, MODERN 
STATIONARY AND MARINE inl a EXAMPLES of 
ENGINES . > MODERATE 
EITHER COALOR PETROLEUM FUEL | ES ie] Bp “f COST 
| ii 
SteEAM YACHTS, ~ HOUSES 


Epwin Lzz Brown, Pres’t. 


TheWestern Sand Blast Oo., 


Ornamenters of Glass for 
VESTIBULE DOORS, 
TRANBOMS, 


BANK & OFFICE E COUNTERS, 


Manufacturers of Advertising 
igns, 


Sand Blast & Embossed Rail- | | 
road Glass a specialty. 
N.W.Cor. Clinton & Jackson Sts., 
CHICAGO, ILL. 





- Seno STAMP FOR CATALOGUE. - - 


RACINE HARDWARE CO., - RACINE WIS. 
THOMAS KANE &CO., 
139 WABASH AVE.. - CHICAGO, ILL. 


HOYT & BROTHER C0. 


AURORA, ItXs. 
MANUFACTURERS OF 


j Machinery foe Working Woot 


Planing Mill Machinery 
a Specialty. 


Send for Catalogue. 





Published ne one Docu and three quarterly parts. 
nnual part now ready, 96 large re pages, 30 
designs of buildings costing #250 to $12,000; 
nearly 200 g plans and colored frontispiece, and full 
A 





details of country house. 

















Telephone 4085, 


‘OSY HOMES ! 


4 How to Build Them. 
Contains 96 pages, showing 
complete designs of 10 low- 
cost houses, with valuable 
information for those who 
wish to build economically. 
The book will be mailed, 
post-paid, on receipt of Price, 25 Cents, Postal 
note, or 1 and 2 ct, stamps. 


F. L. SMITH, Architect, 22 School St., BOSTON, 

















yy 


A) Wil 














thoroughly water-tight and makes a good appearance as a roof 


the most perfect and Unique Roof, Gable, Tower, and W; all covering, 
an produced in metal. On the roof in appearance they are like terra 
(4) designs or sizes are made 











Four 





























12th & Callowhill Streets, Philadelphia, Pa. 


Scientific Auverican, Architects antl Builders Gilition. Junn, 1888. 
















The Drager Recording: Thermomeer Shimer’s Variety Moulder, with ARCHITECTS 


SHOULD ALWAYS SPECIFY 


This thermometer gives 


apermanent and continu- 
ous record in ink of the 
temperature. The chart 
indicating hours ofthe day s 


und days of the week gives 

the degrees of temperature eS ee eee 
i from 20° below zero to 110° j ‘ ; ' 
j above. All Soe ET ELOd panels with pattern guided by pin that automatically takes its position when you 
i mad eer raated. The re- FOR SINKING start the Machine, and drops out of the way when you stop it. The Cutter in the 

cord is easily read pr Ag overhanging arm of the Machine has a perpendicular adjustment of one inch, and is operated by the 
te ie Parent handle shown in the cut attached to an eccentric lever that is automatically locked to the one position 
dealeehcul the. ‘United | When at work. Mueller’ WATER PRESSURE Regulate 
throughout the and by from Surface Moulder to Variety Moulder, disconnect the rod that runs the incline 

The DRAPER 10 CHANGE onthe T lever and pin it up. Run the housing up by means of the hand wheel until | to insure against the bursting of pipes and to Ae 
Récording ia 4 MANUFACTURING CO. | it stands above the belt line, remove the one spindle, substitute the other and set screw it to the hous- | Serve a uniform pressure throughout the build- 
Thermometer Owners of the to ing. Turn the small table back under the arm. Raise the arm, disconnect the shaft that runs the ) ing. Write for illustrated catalogue and prices. 
ITN ST US eee Now Tare upper pulley, and the Machine becomes an Edge Moulder without having any of its parts unbolted and H, MUELLER MFG. co., 

Size Te i in. Patented. Copyrighted. laid away. 
You never tire of the make up of this Machine, which is as simple and effective as |220 and 222 East Main St,, Decatur, Ill; 


DRAWING it is durable. 
No. 11 PLANER & MATCHER 














INSTRUMENTS, 
DRAWING PAPER, Double Belted and Geared 
BLUE PROCESS Lower Kolls. 























Special Machinery for Car 


PAPER, Work and the latest im- 
AMERICAN Moa yGe an ble ee 
LIQUID INK. C. B, ROGERS & CO, 


Norwich, Conn. 


109 Liberty Street, 
New York. 


TO ARCHITECTS. 


dhe a: undersigned has had much experience in the 
making of perspectives from plans and eleva- 
tions, and will promptly execute any orders, either 
in ink or colors as desired. 
A. F. LEIGHT, 
361 Broadway, New York. 
t& TERMS MODERATE. _£% 


A fully illustrated and priced catalogue of 200 pages 
of allinstruments and materials used by draughtsmen 
sent upon mention of this paper. 


G. S. WOOLMAN, 


116 FULTON ST., 
NEW YORK. 


I. MANASSE, 


IMPORTER AND MANUFACTURER, 


SS Madison Street, Chicago, Ill. 













































































ESTABLISHED 1843. 


Manufacturers of 


7 Stable Fittings aud Fixtures, 


: : . \ IMPROVED and PATENTED. 
ARCHITECTS’ AND SURVEYORS’ SUPPLIES, | Nia = : . wn an 
Drawing Tools, Papers, Tapes, A SSS EP ; ; SSSVHy IRON, BRASS, BRONZED and NICKEL-PLATED 
Chains, Colors, Inks, ete. Reversible Cutters for any shape of mould made to order, and warranted to cut free and easy. 
Improved LEVELS for Builders and Tiling. For Circulars and full information, address, POULTRY YARD APPLIANCES, ETC 


SA M U E L J Py Ss H { M E R & so N Ss, Low estimates furnished to Architects, Builders, 




















Tilustrated Cats alogues Sent on Application. 





See See MANUFACTURER of the SHIMER CUTTER HEADS and SPECIAL WOODWORKING MACHINERY, be gig ete peg ae Mees 
MILTON, PENN. Catalogue Mailed on Application, 
CARPENTER and BUILDER SAMUEL L. BENT & SON, 





—or— 


ORM vons, | CARPENTERS’ MACHINERY, |W" 


Medals from American Inatitute, HAND AND FOOT POWER 


And other Associations. 
P. O. Box 140. Cleveland St., Orange, N. J. 


Qh Anderson Dickey, 





Rip Saws, | v. oo MewueTr 
Lathes, | 


CHENEY & HEWLETT 


Cross Cut | | © Apcuirecturafron\yorus 


Saws EVERY VARIETY OF WROUGHT AND. ||| 
AST IRON WORK FOR BUILDINGS 





Tenoners, 


Combined i | OFFICE 20 
Saws, | fe 


Jig Saws, 
Edge Mould- ARCHITECTURAL AND ORNAMENTAL 


IRON STAIRS, GRILLES, 


ers, GUARDS, GATES, RAILING. 
Special attention to Ornamental Work. 


Vault, Area, and Skylight (Cement and Iron). 
Te Dato Heads Designs, Estimates, and Catalogues on application. 
OTE qm seas MANLY & COOPER MFG. CO. 


4150 Elm Ave., Philadelphia. 271 Broadway, N. Y. 
FRED. A. RICH, 25 South Canal Street, Chicago. 


Room 217, Stewart BurLtpIna, NEw YORK Crry. 
ALLEN B. RORKE, C. POWELL KARR, C.E,, (THE HAYES) T 


Diaddard Wood Toning iL Contactor and Builder, == s==-eeres Seer pe 


58 BAY STREET,) 


ESTIMATES renee from Building Plans 
Jersey City, N. J. 


423 WALNUT STREET y and Specifications furnished by Architects, Owners. 
MACHINE - TURNED 


Builders, or Contr actors for work to be done, an 


Mortisers, 


—-A Nee 


Spiral Moulding, 
43 BRISTOL ST., 


BOSTON, MASS. 


All kinds of Newels, Stair 
Posts, Balusters, Rails, Table 
and Chair Legs, ete. 

Wood Mantels, Office Fit- 
tings, Interior Decorations, 
etc. 





Scroll Saws, 


Groovers, 

















Formers. 








Rope Moulding and Twist 
Screen Work, ete. Archi- 
tects’ Designs a specialty. 

Estimates given. Send 2- 
cent stamp for illustrated 
catalogue. 








LQ 





SSS 


material supplied in the EASTERN or MIDDLE 
F H I LA D E L P H | A . STratTEs. Terms upon application. 
7i-gt AVE .NEW. YORK. 





MANUFACTURER OF 
‘ 
THE ‘‘IDEAL”’ 


PATENT TILE-LINED BATH-TUB.| ARTISTIC SLATE MANTELS 


Perfection of Cleanliness and Durability. 


SHARPLESS & WATTS, Patentees, 














Grates, Fire Place Adjuncts. 










Be pimet Importer of TILES for all purposes. Manufacturers of the 
V arious Sizes and Patterns, Dove- BAKER BUILDING, DOUGLASS PATENT 
t ady ruse, wi it’ 
ee Patene Deakin 1524 CHESTNUT ST., PHILADELPHIA. | CHAS. B. KLINE, 331 N. 4th St., Phila, 
Send for Mustrated Circular and References. Send stamp for illustrated design sheet. Tnstantanecns Water Heater 
| 





PEDESTAL aid TORNED NEWELS. 


FOR 


CANTON IRON ROOFING CO., Canton, Ohio. 


MANUFACTURERS OF THE H. W. SMITH PATENT Baths and Domestic Purposes. 








be a5 ote RAILS, STEEL CORRUGATED JRON Can be used any place where 

all a ae ler worked, ready ROOFINC. Roofing and Siding, as and water can be obtained. 

O put up. f Beaded Iron Ceiling |aaway 
Made of of genu- and Siding, Crimped 87 

, ine sheet steel Edge Roofing and 

Send 4c. Stamp for our 2-page and calamined Siding, Roof Paint, Dearborn St. 
Catalogue, containing 200 Tilustra- steel, Roofer’s Paper, ete. Chi 
tions of Balusters, Pedestal Newels, icago. 


Send for catalogue, price list, and samples. 





Brackets, Drops, ete. 








Jong, 1888. Scientific Americ, = pee ani Builders Clition, y 











THE TANESE A BEST IMPROVED gop Cast Iron Gas and Water Pipes 


ee 11¢ to 48 INCHES DIAMETER. 
a : Cast Iron Flange Heating and Steam Pipes, Fire Hydrants and Stop 
Th vs 


Valves for Water or Gas, all Sizes. 


ALL PIPE PROVED BY HYDROSTATIC PRESSURE. 
FOR BOTH STEAM 


GSLOUCE STEER IROonN WOoORES, 
th SAMUEL R. SHIPLEY, Prest. JAMES P. MICHELLON, § 
AND HORSE POWER. : aa HENRY B. CHEW, Treas. OFFICE, WILLIAM SEXTON, Supt. a 


GLOUCESTER CITY, N. J. 
é p 
STEAM. POWER BRICK MACHINE STEAN 6 Morth Seventh Street, Philadelphia. 


T Mineral Wool 


FIRE-PROOFING, 
: DEADENING SOUND, 
{ and INSULATION of HEAT 
and COLD in 
RESIDENCES, 
COLD STORAGE, and 
REFRIGERATING ROOMS. 


WEIGHT 7000 LBS. 
] 














































































































SEND. FOR ILLUSTRATED CATALOGUE 


~ HENRY MARTIN 


INVENTOR, PROPRIETOR, 
AND MANUFACTURER. 


139 CHESTNUT Si a i 
LANCASTER, PA., U.S.A. |... 5, 


) 
HORSE POWER ERICK MACHINE. 


GIBBS’ ENGLISH PORTLAND CEMENT 


Is unrivalled for quality and Cheapest to use, 


INGHAW’S ENAMELED BRICKS 


Are beautiful for Decoration and Anterior Finish, Send for Catalogue, etc. of ICE and REFRIGERATING MACHINES 
HOWARD FLEMING, 293 Liberty St., New York. |The Pictet Artificial Ice Company (Limited), Room 6, Coal & Iron Exchange, New ew York. 


THE HUMPHREY PONY HAND ELEVATOR. 


(Patent Applied for, ) 

For light Store and Factory 
work, Hospitals and Publie 
Buildings. For Trunk and Invae 
lidelifits.=.,For, carrying Coal, 
Flour, Ashes and other heavy 
substances in Tenements, Flats 
and Private Dwellings. 

So simple in construction, 
and price so low that it can be 
used in many places instead of 
a dumb waiter, and has many 
times the lifting capacity. 

Capacity 500 pounds. Price 
of fixtures, $36 per set. 

We are also manufacturers of 
the New York Safety Dumb Waiter 
fixtures, the most complete, 
imple and absolutely safe Dumb 
Waiter fixtures ever made. 
em Send for Descriptive Cata- 
ee, logue. 














Descriptive Pamphlet and 
Sample Free. 

















ADDRESS: 
Western Mineral Wool Co., 
Cleveland, O. 
St. Louis, Mo. 











































ANUFACTURED ONLY BY\9» * 


S.BOWEN’S SONS, == 


150 NTH. 4TH. wa \ 
PHILADELPHIA. PA.U.S.A. = Se 


WILL NOT FADE OR RUN 














TRADE MARK 


redororsce— |) THE EDWARD STORM SPRING C0,, Limited, 








tn Poughkeepsie, N. Y. 
PASSENCER ELEVATO RS, or JOHN H. GRAHAM & CO., Sole Mfrs.’ Agents, 


MANUFACTURED BY 113 Chambers Street, New York. 
HOWARD IRON WORKS 


Se eT. MTS S, PROGRESS HET HEIBARUPACTURE. UE LIQUID FISH GLUE. 


Labels Registered, 1886, by 
LE PAGE’S LIQUID GLUE & CEMENT Co, 























The Elevators in the State Capitol, Albany, New York, were 
built by us, and many others in some of the finest buildings in the 











country ASK FOR IT 18 
r j 
LE PAGE’S THE BEST, 
] IMPROVED 
GRAVES we 
GLUE. 3% no OTHER. 
C) BR, S Be sure the signature of Wm. N. Le Paa# is on every Package. 
Hj L, _Hy Vv ANS ale 3 Improved Process Patented Oct. 26, 1886. 
ai a ae ace the ORIGIN: we INVENTOR and MANUFAC- 
RER o GE’S LIQUID GLU and to its excellent qualities 
PASSENGER and FREIGHT, we have added his improy ed method of manufac turing, which renders 
it not susceptible to moisture. It is also clearer, stronger, more fléxi- 
MANUFACTURED BY ble, consequently more tenacious. 
Sample cap by mai) 20 cents (stamps). 





1. 8. GRAVES & SON, Rochester, N. Y.|Giucisse LE PAGE'S LIQUID GLUE & CEMENT CO., 


BRANCH OFFICE; 46 Cortlandt Street, New York, ti GLOUCESTER, MASS,, U.S, A, 





Scientific American, Architects und Builders Edition, 





June, 1888, 











Duplex Steam-Heater Co. 


Manufacturers under FISKE’S PATENTS, 
10 Barclay Street, New York. 


“AUPHMAUDTAY GHINVAA SLINADY 


‘qSI'J-901Ig puv onSo[VyeH peyeIysn{[] 10} pueg 





Simplest in Construction. 
WRITE FOR REFERENCES AND DISCOUNT. 





‘wperir Copper Weather Vanes 


GILDED WITH PURE GOLD. 
TOWER ORNAMENTS, CHURCH CROSSES, FINIALS, ETC. 


Vanes made from any 


Short Notice. 


T. W. JONES, 


SUCCESSOR TO 
CHAS. C. BRIGGS, 
Vv. W. BALDWIN, 
Removed from 213 Pearl 
Street to 
170 &172 Front St., 
Near Maiden Lane, 
NEW YORK. 
Tllustrated catalogue of over 250 designs, mailed 


to any address on receipt of a two cent stamp, 
half the postage. 





Drawing or Design on | 











Photography Applied to Surveying. 
By Henry A. Reed, U. 8. Army, author of “ Topo- 
etanhig Drawing and Sketching,” With many 
illustrations. 4to, cloth. $2.50. 


“Lt. Reed’s volume is the best book we know of 
in the English language.”—Photographic Bulletin. 


Practical Hints for Draughtsmen,. By 
Prof. Chas. W. MacCord, Stevens Institute of 
Technology. 4to, cloth. $2.50. 

“The book is profusely illustrated, and in every 
respect deserves to be strongly commended to 
students of mechanical drawing.”’— Mechanical 
News. 


Stair Building. Hand Railing by One Plane 
Method, applied to the drawing of all Face Moulds, 
and unfolding the center line of Wreaths, giving 
lengths of Balusters under all Wreaths. Also, De- 
signs and Plans of the varions formsof Stairs. For 
the use of Architects, Stair Builders, and Carpen- 
ters. By Jas. H. Monckton, 4to, cloth. $6.00. 

“T have no hesitation in pronouncing it a valua- 
ble work. Every architect, stair builder, and car- 
penter should procure a copy.”—J. H. D1ickEY, 
Supt. Muscatine Manufacturing Company. 


Treatise on the Diseases of the Dog, 
By John Henry Steele, Royal Veterinary College, 
London, author of ‘“ Diseases of the Ox.” With 
many illustrations. 8vo, cloth. $3.50. 


A Manual of Steam Boilers, their De- 
sign, Construction, and Operation. For 
Technical Schools and Engineers. By Prof. R. H. 
Thurston. Many illustrations. 8vo, cloth. $6.00. 

“Probably one of the most complete works on 
Steam Boilers that has ever been issued.”—Manu- 
facturers’ Record. 


Notes on the Compressive Resistance 
of Freestone, Brick Piers, Hydraulic 
Cements, Mortars, and Concretes. By 

A. Gilmore, Ph.D., author of ‘Treatise on 
Limes, Cements, Mortars,” ete. 8vo, cloth. $3.50. 

“The work should be in the hands of every me- 
chanic who has to do with the construction of walls. 
To the Architect and Designer it is simply indis- 
pensable.”—Manufacturers’ Gazette. 


Woolen and Worsted Manufacture. 
Being a Practical Treatise for the use of all per- 
sons employed in the manufacture of Textile Fa- 
briecs. By Robert Beaumont, U.S. A. Upwards 
of 200 illustrations. 12mo, cloth. $2.50. 

“Tt is a most valuable book to the manufacturer 
and the operator in wool and woolens.”—Manu- 
facturers’ Gazette. 

The Design and Construction of Ma- 
sonry Dams. Giving the method employed in 
determining the profile of the Quaker Bridge Dam. 
By E. Wegmann, Jr., C.E., Division Engineer New 
Croton Aqueduct. Llustrated by types showing 
the High Masonry Dams of the World. Containing 
58 plates showing some Dams, 4to, cloth. $5.00. 


JOHN WILEY & SONS, New York, 


PUBLISHERS OF 


SCIENTIFIC and INDUSTRIAL WORKS. 


Our New Catalogue for 1888 will be sent 
free by mail to order. 








SEBASTIAN, MAY « COo., 


Manufacturers of and Dealers in 


Hand and Foot Power Machinery 


For CARPENTERS, BUILDERS, MACHINISTS, ete. 


Write for our New Cat= 
alogue, just issued. 





TINTIN 





183 W. Second St., Cincinnati, O. 





COLORS 
STRICTLY PURE. 


For Painters’ and Builders’ Use. 
Camnot be excelled for PURITY and FINENESS. 


MANUFACTURED BY 
EDW. HE. JILLARD, 


HUREBEKA COLOR WORES, 
1645 NORTH TENTH STREET, PHILADELPHIA, PA. 




















































For Carpenters and Builders, including Moulders, 
Mortisers, Tenoners, Band Saws, Saw Benches, 
Shapers, Boring Machines, Jointers, Planers, ete. 

Manuf’d by Joseph 0, Colladay & Bro., 
Nicholson & Race Street, Philadelphia, 


The Old Bane 





F. C. YARNALL, President, 
PHILADELPHIA, 





Motes and Queries. 


(1) M. asks how to make colored mor- 
turs for pressed brick, also as to pointing. A. Use the 
Pecora colors for whatever shade of mortar you require. 
The pointing is done after several courses of brick are 
laid, 


(2) E. M. P. asks how he could makea 
good stain for brick that would be permanent and not 
wash off with the rain. A. Dissolve 1 ounce of glue in 
a gallon of water, and when hot put in a piece of alum 
the size of an egg, 44 pound Venetian red, and 1 pound 
Spanish brown. ‘Try a little on the bricks. If too light, 
add more red and brown; if too dark, put in more 
water. 





(3) J. P. H. H. desires a receipt for re- 
moving discolorations from granite caused by over- 
hanging trees, something that will restore it to original 
color, without damaging the stone. A. Try a weak so- 
lution of hydrochloric acid or a solution of caustic 
potash. 


(4) Bath Tub writes : I want to paint a 
zinc bath tub white. Can it be painted so it will hold 
and be durable, and if so, how should the paint be pre- 
pared ? I am informed there are no prepared paints for 
such purpose. A. Brush the zinc over with the follow- 
ing: 1 part copper nitrate, 1 part copper chloride, 1 part 
ammonium chloride, dissolved in 64 parts of water to 
which 1 part of commercial hydrochloric acid is added. 
When the zine dries, in the course of 12 to 24 hours, a 
coat of any oil color will adhere firmly to the dirty 
gray surface of the zinc, 


(5) M. B. asks (1) a good cement to fill 
in the cracks of a floor before painting or staining it. 
A. You had better use strips of wood driven in and 
planed off smooth and eyen with the floor, Cement 
will break up and look rough in a short time. 2. 
What preparation is used for lamp wicks to obviate the 
necessity of trimming them? A. Use asbestos wicking 
for incombustible lamp wick. 


(6) P. J. N. writes: Will you please in- 
form me what form, whether round, square, or twisted, 
is best for lightning rods ? Also, what material is best ? 
Would it be well to join all the bottoms of the rods, 
say 4or6rods, to the galvanized two inch pipe of a 
drive pump, forty feet deep in earth? A. The form of 
lightning rod is immaterial. Copper is thought to be 
best. Iron rods of double the diameter of copper have 
the same capacity. The drive well would forma very 
good ground, but the surface is rather small. We would 
advise the use of several grounds consisting of plates of 
copper buried in moist earth, or of beds of coke hay- 
ing the ends of the rods looped and laid back and forth 
upon the coke bed, with a covering of coke above the 
rods. The coke should, of course, be in contact with 
earth that is always moist. 


(7) W. W. asks the distance from the 
center span of the Forth bridge to the shore, in Eng- 
land. A. There are two central spans, of 1,700 feet 
each, with central pier on the Scotch island of Inch- 
garvie,in the middle of the Forth. There are 2,200 
feet of viaduct and bridge from the South Queensferry 
shore in England to the main pier from which the 1,700 
foot span springs. 


(8) E. D. F. asks the best stain for red, 
blue, and wine color, by dipping, for cheap chairs. A. 
For red, boil 1 pound Brazil wood and 1 ounce pearlash 
in a gallon of water, and while hot brush over the work 
until of a proper color. Dissolye 2 ounces alum in 1 
quart of water and brush the solution over the work 
untilit dries. For blue, boll 2 ounces of indigo, 2 1b. of 
wood, and 1 ounce alum in 1] gallon water, brush well 
over until thorougly stained. For wine color, ground 
Brazil wood 1 pound, water 3 quarts, cochineal 3¢ ounce; 
boil the Brazil wood with the water for an hour, strain, 
add the cochineal, boil gently for half an hour, and it 
will be ready for use. 


(9) A. 8. P. asks: Which would be the 
easiest on a steam pump filling a tank—to discharge 
the water into the bottom or top of the tank ? A. There 
is less pressure in the flow pipe when feeding into the 
bottom of a tank. The difference is too small to be per- 
ceptible in ordinary pumping, it being only 0°43 of a 
pound for each foot that the top flow pipe is above the 
water in the tank, 





THE TIFFANY 


GLass Company 


MEMORIAL WINDOWS 
GLASS WORK DECORATIONS 


Designs and Estimates submitted. 


333-335 Fourth Ave. New York City. 


ale Company 


J.S. MOYER, Sec. & Treas., 
BETHLEHEM, PA. 


This Company is the original operator in the Bangor Valley, and continues 
to manufacture the Blue Roofing Slates which have become so celebrated for 
fineness of texture and uniformity of color. 

The special attention of Architeets and Builders is called to the fact that 
this Company has perfected a system of preparing Slates with Sawed Edges, of 
suitable size and curve for Towers and Domes, as may be desired. 

Working Drawings should be furnished to secure the best results. 

Address correspondence to the Company’s office at BETHLEHEM, PA. 








WORKS of REFERENCE 


—— PUBLISHED BY- 


J.B. LIPPINCOTT COMPANY 


WORCESTER’S DICTIONARY, 


Standard Royal Quarto Dictionary of the English 
Language Unabridged. Profusely [lustrated with 
Wood-cuts and Full-page Plates. Edition of 1887, 
Enlarged by the addition of a New Pronouncing 
Biographical Dictionary and a New Pronouncing 
Gazetteer of the World. Sheep, marbled edges, 
$10.00. Half Turkey morocco, marbled edges, 
$12.00, Half Russia, marbled edges, $12.00. 








LIPPINCOTT’S BIOGRAPHICAL 
DICTIONARY, 

Containing Complete and Concise Biographical 
Sketches of the Eminent Persons of all Ages and 
Countries. New Edition. Thoroughly Revised and 
Enlarged. By J. THomas, M.D., LL.D. 1 vol. 
Imperial 8vo. Sheep, $12.00, 


ALLIBONE’S DICTIONARY OF 
AUTHORS, 

A Dictionary of English Literature and British 
and American Authors, iping and deceased. By 
8. AusTIN ALLIBONE, LL.D. 3 vols. Imperial 8vo. 
Extra Cloth, $22.50. Sheep, $25.50. 


LIPPINCOTD’S GAZETTEER, 

A Complete Geographical Dictionary of the 
World. New Edition of 1880. Thoroughly Revised. 
Containing Supplementary Tables, with the most 
recent Census Returns. Royal 8yo. Sheep, $12.00. 


CHAMBERS’S ENCYCLOPEDIA, 

A Dictionary of Universal Knowledge for the 
People. Entirely New Edition, Revised, with Nu- 
merous Full-page Illustrations, Wood Engravings, 
and Maps. Vol. I. just issued. Complete in 10 vols., 
published at intervals of a few months. Price, in 
Sen $3.00 per vol.; Sheep, $4.00; Half Morocco, 

D0. 


SHARSWOOD’S BLACKSTONE, 

Commentaries on the Lawsof England. In Four 
Books. By Sir WILLIAM BLACKSTONE, Knt. With 
Notes Selected from the Editions of Archbold, 
Christian, Coleridge, Chitty, Stewart, Kerr, and 
others. Baron Field’s Analysis, and Additional 
Notes, and a Life of the Author. By Groran 
SHARSWOOD, Associate Justice of the Supreme 
$0 U0 of Pennsylvania. 2vols. 8vyo. Law Sheep, 

0.00. 


BOUVIER’S LAW DICTIONARY. 


A Law Dictionary, Adapted to the Constitution 
and Laws of the United States of America, and of 
the Several States of the American Union, with 
Reference to the Civil and other Systems of For- 
eign Law. By JOHN Bouvier. Fifteenth Edition. 
Thoroughly Revised and Greatly Enlarged by 
FRANCIS RAWLE, Esq. In this Edition upwards of 
700 New Titles have been added to the Work. 2 vols. 
Royal 8vo. Law Sheep, $15.00. 


*,* For sale by all Booksellers, or will be sent by 
mail, postage prepaid, on receipt of the price, by 


J.B.LIPPINCOTT COMPANY 
PUBLISHERS, 
715 and 717 Market St., Philadelphia, 


TRINIY CHURCH, BOSTON, 


MASS. MonoGRAPHS oF AMERICAN 
ARCHITECTURE. No. V. A Portfolio 
giving 22 Gelatine Views and 1 Helio- 
chrome, 13x16inches. $10.00. 


“ They represent the church both inside and out, from 
every point of view interesting, either picturesquely, 
artistically, or historically. They begin with the very 
striking portrait of Richardson by G. C. Cox, represent- 
ing him in a great dark hood, like some churchman of 
the middie ages, ‘well robed o’er all his form.’ Fra 
Lippo Lippi it might be, with the penetrating beauty of 
the great, brilliant eyes beneath the grand sweep of the 
brows. The head alone is worth the price of the mon- 
ograph. The heliochrome of the apse and tower from 
the east, with the soft green of the ivy, on which, when 
not shaded by the tower, the sun shines warm, contrast- 
ed with the terra-cotta and slate of the roof, and the 
fine mingling of the light Dceham granite with the red 
of the Longmeadow freestone, is singularly beautiful. 





Following this are another general view from the north-— 


west, the main entrance, detail of the west front, the 
tower from the south, with two other views of the 
tower in detail, the cloister and chapel from the south- 
east, and a view of the cloister showing the tracery 
window from St. Botolph’s, England; the cloister garth, 
the stairway to the chapel, the entrance to the north 
transept, the chancel, the north side of the naye, the 
font, the bust of Arthur Penrhyn Stanley, the nave 
from the gallery of the south transept, the interior of 
the tower, and last, before the plan, the characteriste 
cartoon for the stained glass window by Burne-Jones. 
The church is here in all its aspects, And by the publi- 
cation of this monograph the literature of American 
architecture has been very splendidly, beautifully en- 
riched.”’—Boston Advertiser. 





o——— 


LOOKING BACKWARD, the latest novel by Edward 
Bellamy, presents a marvellously beautiful ‘and paci- 
fying picture of American life, A.D. 2000, in a vast, 
happy, competitionless, crimeless, paternal, serene 
Republic, where individualism and monopoly, and the 
dread struggle for existence find no place. The Boston 
Advertiser Calls it: ““ Immensely interesting and im- 
mensely suggestive.” $1.50. 


UEEN MONEY, the brilliant new novel, by the au- 
ee oF nto old - aaree Rent. his aoute 
assed into its arge edition. It is aw ‘ful 
tory of New York society. $1,50. i ie 


Dr. PEABODY’S HARVARD REMINISCENCES, that 
delightful volume ef anecdotes and incidents of the 
famous men of the University (like Felton and Palfrey 
and Sparks), with its high-bred manner and genial 
humor, is very popular among men of cultivation, old 
oryoung. $1.25. 


UNDER THE SOUTHERN CROSS is Mr. Ballou’s new 
book of travels in Australia, New Zealand, ete. This 
record of the author’s travels last year is written with 
delightful bonhomie, and makes a fascinating com- 


pane for Fireside Travels. The same writer’s recent — 


ook of Scandinavian and Russian travel, Due North, 
is a vivid account of the cities and peoples between 
the North Sea and the Volga. 





Sent post-paid on receipt of price, by 


TICKNOR & CO., Boston. 
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FOOT EAST HOUSTON St. 


NEW YORK. ied | Royce) 


Warren’s {Vataral Asphalt Rooting. 


Superior to all others for Flat Roofing. 
Over 20,000,000 square feet used within 10 years. 


7 














For Roof Foundations. 


A two-ply, composed of one layer of saturated Felt and 
one of manilla-rope paper, cemented together. Combines 
durability and strength with lightness and pliability, and is 
absolutely impervious to moisture; for use under slate, 
shingles, etc., it is especially valuable, since, as soon as the 
sun comes upon the roof, the cement contained in the sheath- 
ing closes tightly around the nails that have been driven 
through it, and forms of the sheathing itself a complete water- 
proof covering. ; era 
Send for samples and Circular No. 2. 


WARREN CHEMICAL & MFG. CO., No. 114 John Street, New York. 


EL. J. JOHNSON, 


ReOOGEING SATE 


MARBLEIZED SLATE MANTELS, SLATE HEARTHS, SILLS, LINTELS, ETC. 
SLATE NAILS, BOOFING FELT, SLATERS? CEMENT, ETC, 
ESTIMATES FURNISHED ON ALL SLATE WORK. 


QUARRY, BANCOR, PA. OFFICE, {8 BURLINC SLIP, N.Y. 
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“ESTABLISHED 1867. : 


PARTRIGK & CARTER, 


MANUFACTURERS. OF AND DEALERS INEVERY DESCRIPTION OF « ~ 
UNCIATORS AND BURGLAR ALARMS 


SOLE PROPRIETORS OF THE ; 
PATENT NEEDLE ANN 
WE MAKE A SPECIALTY OF 
BELLS ,DISQUE LECLANCHE BATTERIES GAS-LIGHTING APPARATUS 
AND A FULL LINE OF 


SUPPLIES FOR ELECTRIC BELL WORK 


WE PUBLISH CATALOGUES OF ALL OUR MANUFACTURES, AND WILL FORWARD TO ANY ADORESS UPON 
APPLICATIONS : es setae 
WHEN APPLYING FOR CATALOGUES PLEASE STATE WHETHER ELECTRIC BEML UR CIMERAL ELECTRICAL SUPPLY.GATALOGUE 1S 
WANTED, AND IF IN THE TRADE /NCLOSE BUSINESS CARD FOR DISCOUNTS. 


114 SourH SECOND STREET. PHILADELPHIA, PA. | 


























| Manufacturers and Dealers in Parquet and Inlaid 










Excels in durability, economy, and fin- 
ish. Takes the place of boards or strips; 
| makes water and snow-tight joints, with 
§y))| nO nails exposed. Will not curl or get 

4) loose, and is also applicable to old roofs. 
Endorsed by leading Architects and 
Builders. Sample by mail on application. 
Price $3.00 per hundred. Small lots sent 
by express C.O.D. When ordering give pitch of 
roof. Liberal discounts to dealers and agents. Send 
for circulars. Address | 

Metallic Hip Shingle Co., Toledo, 0. 
Sole Manufacturers. Lock Box I84. 
Orders promptly filled. _ae% 


GY DSIM Pal 


For Whitening and Coloring 
Churches, Factories, Mills, Dwell- 
ings, Barns, Fences, or for any 
purpose where whitewash or Kal- 
somine is used. Made in a ya- 
riety of standard colors. Put up 
in 49 and one gallon, also 4, kk, 
and one barre! quantities. 

A Beautiful, Durable, and 
Cheap article. 
, Will stand any climate, 
MANUFACTURED BY 


JOHN MAXWELL, 
1603 OTSEGO STREET, 
PHILADELPHIA. 


= New Catalogue of Valuable Papers 


contained in SCIENTIFIC AMERICAN SUPPLEMENT, sent 


freeof charge to any address. 
MUNN & CO.., 361 Broadway, N, Y. 


Floors, Wainscoting, Etc. 


J. DUN FEE & CoO., 


Wood Carpet and Weather Strips 
OF ALL KINDS, 
102 Washington Street, = = CHICAGO. 
SEND FOR CATALOGUE. 
Factory, 204 to 212 South Clinton Street. 








EDWARD FORD, PREsT. 
A. PITCAIRN, ViIcE-PREST. 


PIPTSBURGH PLATE GLASS GO, 


CREICHTON, PA., 


MANUFACTURERS 


POLISHED PLATE GLASS. 


Ground and Rough Plate Glass for Floors and Skylights. 





E. L. FORD, Srecy. 
JOHN F. SCOTT, TREAsS. 


Three-sixteenths thickness, made expressly for fine residences. 


LARGE AND WIDE GLASS A SPECIALTY. 


The Largest Plates of Glass in the cities of Chicago, Cleveland, 
Detroit, St. Paul, Syracuse, Pittsburgh, Philadelphia, Balti- 
more, and in many New York buildings, were 
manufactured at our works. 


IMMENSE PRODUCTION. 


The combined production of our two factories is 260,000 square 
feet per month. The largest production of any factory in the world, 
which enables us to fill our orders promptly. 


The high reputation and unprecedented large sale of glass made 
by this company since its organization is due entirely to its supe- 


‘rior quality, NATURAL GAS alone being use throughout both 
works as fuel. 


——CORRESPONDENCE SOLICITED.—— 


Works No. 2, 


TARENTUM, PA. 


Works No. 1, 
CREIGHTON, PA. 


WESTERN UNION WIRE AND TELEPHONE CONNECTION IN GENERAL 
OFFICE, CREIGHTON, PA. 


LANE’S PATENT STEEL DOOR HANGER 


The most perfect Anti-Friction Hanger in the Market. 
BECAUSE 


It is made of steel throughout, except the wheel, which has a 
steel axle. It will not break. It is practically free from wear. 
It is almost noiseless in action. It requires no oil. It has a broad 
bearing on the door, and keeps in line. It is by far the most 
durable. It may be used with any track. It is always in order, 
AN E’S PRVPATENT TRACE 
Is made of steel and is easily putin position. Catches and holds 
no snow or ice. Door hung thereon cannot jump the track. Is 
not subject to decay. Requires no fitting, but is ready at once. 
May be used with hangers of other manufacture, 


Manufactured by TL A WES BROS., Poughkeepsie, N. Y. 


JOHN H. GRAHAM & CO., General Agents, 113 Chambers St., N. ¥. 
SOLD BY HARDWARE DEALERS GENERALLY. 











ADAMANT 


WALL PLASTER. 


| MANUFACTURED BY 





Adamant 
Manufacturing 
Company. 
OFFICE 
63 EAST GENESEE STREET, 


SYRACUSE, N. Y. 


The New, Cheap, and Only Superior 
Substitute for Common Plaster. 


It is hard as marble, and will last as long as the building. 

It does away with the warping and shrinking of doors and casings, it not being necessary, as with common 
plaster, to saturate the building with water. 

It costs but little more than lime plaster, and its superior qualities make it immeasurably cheaper. , 

It saves waiting several weeks or months for the building to dry out. A room finished one day can be 
occupied the next. 

It does not crack or fall off, even in case of leakages. 

It is applied easily by any good mason. 

It is the only material with which repairing can be done neatly and “ to stay.” 








(> For Prices and Estimates, or Further Information, Apply to or Address the Company or to their Licensees, 
For Pennsylvania, KEYSTONE PLASTER €0., 233 No. 23d St., Philadelphia, 
or, & : ‘6 Williamsport, Pa. 
For Massachusetts and Rhode Island, BAY STATE ADAMANT CO., 164 Devonshire St., Boston, Mass, 
For Connecticut, CONNECTICUT ADAMANT €O., 480 Grand Avenue, New Haven, Conn, 
For New Jersey, NEW JERSEY ADAMANT CO., 61 Passaic Avenue, Harrison, N. J. 
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COMBINED 


Universal Wood Worker and Molder, 


Two machines on one frame, driven by 
one countershaft, and arranged so that 
they can be run together or separately. 


Address, 


The Egan Company, 


—BUILDERS OF— 














WOOD WORKER SIDE. 


WOOD WORKING MACHINERY,|}, 


209 to 229 W. Front St., Cincinnati, Ohio, U. 5. A. 


We build the largest and most 
complete line of improved Wood 
Working Tools in the U. 8. for Car- 
penters, Builders, Planing Mills, and 
General Wood Workers. 


Complete Outfits Furnished. 





MOLDER SIDE, 


Write for Catalogue and Quotations. 





MARSTON’S 
Hand G Foot Power 


[iratar Saw. 


Iron frame 36 inches high. 
Top 30 x 40 inches, centre part 
































each side of saw for cutting 
off gauges to slide in. . Ripping 
guuge slides in iron groove. 
Steel shafts. Gears are all ma- 
chine cut from solid iron. Bor- 
ing table and side treadle. Two 
6-inch saws apd two cranks 


ofiron with planed grooves on: 
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WILLER’S PATENT 


INSIDE SLIDING BLINDS 


ARE ACKNOWLEDGED THE 


STANDARD SLIDING BLINDS 


OF THE COUNTRY, 


They are used in preference to any other 


by the 


LEADING ARCHITECTS. 





THEY ARE THE ONLY SLIDING BLINDS GIVING 


Universal Satisfaction. 


For full particulars, send for our new catalogue No. 8, Archi- 
tects’ and Builders’ edition, 


WILLIAM WILLER, 


Sole Manufacturer, 


Fourth and Cedar Streets, Milwaukee, Wis. 
AGENTS WANTED EVERYWHERE. 
State your business when writing for catalogue or 


agency. 








ARCHITECTURAL,  ROOKS. 


Useful, Beautiful, and Cheap. 


To any person about to erect a dwelling house or sta- 
ble, either in the country or city, or any builder wishing 
to examine the latest and best plans for a church, school 
house, club house, or any other public building of high 
or low cost, should procure a complete set of the ARCHI- 
TECTS’ AND BUILDERS’ EDITION of the SCLENTIFIO 
AMERICAN. 

The information these volumes contain renders the 
work almost indispensable to the architect and builder, 
and to persons about to build for themselves they will 
find the work suggestive and most useful. They contain 
colored plates of the elevation, plan, and detail draw- 
ings of almost every class of building, with specifica- 
tion and approximate cost. 

Four bound volumes are now ready and may be ob- 
tained, by mail, direct from the publishers or from any 








HARTMAN’S PATENT 


INSIDE SLIDING WINDOW BLIND. 


dM UE Ts the most popular 

- Blind in’ America, 
Architects and 
Builders prefer it to 
any other for 
merit, style, conveni- 
ence and. economy. 
It always gives a 
isfaction. 


The only blind 
that is furnished 
with an automatic 
burglar proof lock, 
free of charge. 

Agents wanted 
everywhere. 

Send for illus- 
trated Catalogue 
and prices to 


Hartman & Durstine, 
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STEAM HEATERS. 


The most Reliable, 
Durable, and Econo- 
mical in the market. 





all Simple 
— ’ 


Cheap, 





Require no brick 
work. 

















comron | 


i 
4 Are absolutely auto- 
matic, 


3 
15a] 





























\ 
| } Wacom A servant or child can 
= |i | manage them. 
THE SILSBy, 
MFG co. | i} 


SENECA FALL 
Ny i 














Send for Illustrated 
Catalogue. 


The Silsby Manuf Co., 


221 FALL STREET, 
SENECA FALLS, N.Y. 


Building Plans and Specifications. 


In connection with the publication of 
the BUILDING EDITION of the SCIENTIFIC 
AMERICAN, Messrs. Munn & Co. furnish 
Plans and Specifications for Buildings of 
every kind, including Public Buildings, 
Churches, Schools, Stores, Dwellings, 
Carriage Houses, Barns, ete. In this 
work they are assisted by able and ex- 
perienced architects, 

‘Those who contemplate building, or 
who wish to alter, improve, extend, or 
add to existing buildings, whether wings, 
porches, bay windows, or attic rooms, are 
invited to communicate with the under- 
signed. Our work extends to all parts of 
the country. Estimates, plans, and 
drawings promptly prepared. Terms 
moderate. Address 
MUNN & CO, 361 Broadway, New York 








4@-Send for Circular and Price List, and mention this Paper. 


Safe. 





with each machine. Weight | newsdealer. Price, $2.00 a volume. Stitched in paper WOOSTER, 
850 pounds. : covers. Subscription price, per annum, $2.50. Address Ohio. 
Send for price list. and remit to ume 6Or to 
JM. Marston & Co MUNN & CO., Publishers, | Witherow & Hillock, 
ix d : 361 Broadway, New York. TOKONTS, 
anada, 


Cor. Appleton & Tremont Sts., 
BOSTON, MASS. 





EE. PP. WiILCE: & CO., 


MANUFACTURERS OF 


DOORS, SASH AND BLINDS 


FRAMES, MOULDINGS, BRACKETS, TURNINGS, Etc. 
Every Description (in Hard Wood or Pine) of 


Allmy Iron is ff 
Re-Rolled and ff 
Box Annealed, |} 
well Painted} 
on both sides} 
with Best of] 
~ Paint and ii 


Stair Work and Interior Finish, Mantels, Sideboards, Pulpits, 
Pew-Ends, Office Counters, Store Fixtures. 


CHICAGO. 


Oil. 


LES, oO. | 


~— GsvV9NEYOS 





Corner 22d and Throop Streets, 


lalic Shingles. 


Twenty-nine awards of merit 
attest their superiority, which con- 
sists of a perfect lock with no cleats, 
springs, or exposed joints. 

A practical, durable, fire-proof, 
and ornamental roof covering, 
equalled by none; fully guaranteed. 
References furnished in every city 
and town of importance in the 
E United States and Canada. 





Ve 


Cooper’s Patent Queen Anne Metallic Shingles. 
—— oon ; 


Walter’s Patent Standard Metallic Shingles. 








WHOLESALE AGENTS, 
W. W. Montaaus & Co., San Francisco, Cal., Pacific Coast. 
PHILLIPs & BurroREF Mra. Co., Nashville, Tenn. 
McDONALD, Kemp & Co., Toronto, Sole Agents, Canada. 
KNISELY & MILLER, Chicago, Dl. 
J.J, Wawrrers, Denver, Col. 
JEROME TWICHELL & Co., Kansas City, Mo. 


THE NATIONAL SHEET METAL ROOFING co., 
510, 512, 514, 516, 518 & 520 East 20th St., New York. 


— 


——THE CORTRIGHT ROOFING TILES AND SHINGLES. —— 
Ridge Coping, Hips, Valleys, etc., also Fire-proof Ce'ling or Siding Plates. 


TILES. 


New Princrete. Our METAL TILEs put on from the 
COMB DOWNWARD. MAKE THE MOST HANDSOME and 
ABSOLUTELY STORM-PROOF METAL PLATE COVERING 


LN USE. 
SEAIINGLES. 

Gothic Pattern. The BEST SHINGLE ever offered to 
the trade. Can be laid more QUICKLY and EASIER 
» than any other. HANDSOME, FIRE-PROOF, and PER- 
FECTLY STORM-PROOF. Architects, builders, and 
owners endorse our whole system of roofing. 

Tilustrated Catalogue mailed to any address an 
\ application. 
WESTERN OFFICE, 

605 \ain SI., 

Kansas City, Mo, 
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Cortright Metal Roofing Co. 
Cor. Broad & Race Sts., 
PHILADELPHIA, PA, Shield Tiles as Jaid on roof with Roll Ridge Coping. 
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Improved Iron Cellar Window Frame and Sash. 


Strong. -No Decay. 
Convenient. No Swelling 


Attractive. 
Economical. 


{3 SIZES IN STOCK. 
THE McLAGON FOUNDRY COMPANY, IRON FOUNDERS AND PATTERN MAKERS, NEW HAVEN, CT. 


GATES IMPROVED HOT WATER HEATER. 


This is the only system of heating which, with cold weather and warm rooms, has smoke pipe only 
warm. I havehever seen steam heater, furnace, or other hot water heater that would do this. Hence, 
greater economy of fuel over all others; and w hile this possesses every advantage that others have, this 
also has the positive circulation to each room due to the inde pendent boiler system. Notice, this is the 
only syste it aving tank for water supply in cellar, and will, for a month at a time, supply water auto- 
matically to each radiator. This works by air pressure. Improv ed noiseless circulation. Stops the over- 
flow which is liable to occur with open tanks in upper rooms, No overflow to wet ceilings and ruin 
house, Perfect combustion of fuel, because no water comes around the fire, and more boiler surface 
© rei nite to fire than usual to do same work. Boilers for house heating each 314 in. in diameter, 8 ft. 
6 in. long. 
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Immense 


No Warping. 
‘No Binding. 
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= Send for Price List. : f STH PRADIATOR= 
SSSS=_SAh_]= =] 


Self Cleaning. Two Radiators and No Bolts used. 





















































PIPES AH) | sueecy ) 
~ i] i i" q il MP RETURN PIPES 
TO RADIATORS | ik q FROM RADIATORS 
iN 7 eae 
















































































“Happy Thought” Revolving ‘‘ Duplex Grate.” 


NO CLhINKERS. 





OUALIZING 
RECEIVER 















































































































































































































































































































































































































































































































































































































































































































































































































































cal p a into Fort. 
SOME OF PARTIES USING THIS SYSTEM. 


Senator Hartwell, Geo. F. Simonds, C. H. Whittemore, A. W. Baker, H. F. Cogeshall, E. A. Good- 
rich, Alonzo P. Goodrich, John M. © arpenter, ak iid E. R: und, Fitchburg, Mass.; Dr. Re Ayer, 
Mass.; D. G. Hitchcock, W arren, Mass.; 0. The. ¢ Jowles, J. U. Johnson, Springtield, Mass.; E. L. Lym: an, 
J. G. Bishop, Holyoke, Mass.; 8.'P. Ge irdner, Haverhill, Mass. ; a EK. E. Denniston, 8. D. Drury, Geo. 
8 Drury, O. C. Bridgman, RS. Bartlett, Northampton, Mass.; 8S. F, Snow, J. 8. Wilcox, Deep Riv er, 
Conn.; J. W. Rigdon, Tope ka, Kansas; "ALN. Stanton, Bridgeport, Conn: Heslop & Curtis, A. C. Van 
Gilder, Point Pleasant, W. Va.3 Mrs. A. BE. Leon: ird, Westfield, Mass.; C. A. Gr idley, So. Hadley, Mass. 


For full particulars and price, address E. N. GATES, Box 1504, Fitchburg, Mass. 
‘The Best is the Cheapest.” ‘°A Perfect Furnace at Last.” Mey>) nd fo PEOuG N eW aes Ogu e fo r | 888. ° 
Keystone Steel Furnaces, —Sole Owners and Manufacturers,— 


Air Tight Steel Furnaces, CARTON FURNACE Co. 


Manufactured by J. REYNOLDS & SON, | UTICA, N. Y. 
13th and Filbert Sts., Philadelphia. Ba UE no heey: Incorporated 1883. 


‘Lhe > Globe Steam Heater 


Has been thoroughly tried 
in many private and public | 
buildings and always found 4 
to be the best. Very econo- 
mical, and easily managed. 
Large surface exposed directly to the fire. Ask for all 
particulars before you place your order for any other. 

























































































































































































Radiating Surface. 


























All Cast Iron. 
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THE GLOBE SAFETY DAMPER REGULATOR SHOULD 
BE USED ON EVERY STEAM HEATER IN USE, 
For new Illustrated Price List of Globe Steam Heating Appliances, address 


These Furnaces are supplied with THE REYNOLDS CLINKER CUTTING GRATE” Globe Steam Heater Co., North Wales, Pa. 


with Patent Dumping Attachment, the best LABOR and FUEL SAVING invention ever applied | ———-»__E —_———— 
to HEATING APPARATUS, It is perfection. The Grate can be dropped and cleaned off with} 115 Liberty St., New York. : 





















THE STURTEVANT 























































































See Poo thus preventing all sas toy soph pa | a GOEL GAS, SMOKE and DUST | 3) No. Canal St., Chicago. steaTh Hot Blast Apparatus 
FOR 
VENTILATING 
aly {i BUILDINGS 
ALL SIZES. PORTABLE and =z if OF ALL KINDS, BY A FORCED 
CIRCULATION OF WARM AIR. 





























Send for Illustrated Treatise on 
Ventilation and Heating. 


B. F. STURTEVANT, 
BOSTON, MASS. 


BRICK SET. 


Patent Self-Cleaning Ash Pit 









































Obviates labor, dirt, and an- 




































































: Common Sense Clinker- 
noyance. Sure preven- nse Clinker 




































































































































































Crushing Grate. Great sav- 


































































































tive from fire caused 










































































BRANCHES: 


"New York. Chicago, 


ing of labor and fuel. 
by hot ashes. 





Perfect Dump. 
































Patented and Manufactured by 


The Schoen Heater 


Office and Salesroom 


G. M. BREINIG..AGENT,Principa(Frice At manuracrorY NEW MILF ORD, CONN. < 


I North Eleventh Mt, < ‘oS WHEELERS PATEN T Woe DF MANUPAEIURERS ¢ of 








= om + os 


and Stove Ot = 2 Philadelphia, = vr 4 ge ae ReceN ote Wad a a 


AGENTS WANTED IN EVERY TOWN. J PAMPHLET GIVING DIRECTIONS FOR_FINISHING HARD WOOD FREE TO ANY ADDRESS. 
OTE CEO Oe er a OE LL 


FOR CHURCHES, DWELLINGS, Etc. 


A R | S Al N E D Cc | Ris AS Keystone Stained Glass Works, 
271 SOUTH 6th ST., PHILADELPHIA. 
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part's Wrougit-Iu, Brick-Lined Portable. Fura 


THE VETERAN, 


For fifty years has proven the Veteran’s Power, Durability, 
Efficiency, and Reliability. 
~* NO DUST, 
NO GAS, 
NO SMOKE, 
NO DAMPERS. 
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No Overheated Cast-iron Surfaces. 
Fire Clay Lined Fire Chambers. 


The Veteran is made of Heavy Boiler Plate Tron. A Shaking 
and Dumping Grate is attached, which will give you great 
satisfaction in its control and management. Pure warm air in 
great abundance. Every furnace is warranted to give perfect 


satisfaction. 


ESTABLISHED 1847. 


Job Barlet’s Sons, 10th & Filbert Sts., Phila 


ESTIMATES AND ADVICE FREE, 


tm» OMEGA FIREPLACE FURNACE 
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A Double Heater and Perfect Ventilator. A Revolution in Fireplace Heating. 
Gives the combined heat of both a Furnace and Fireplace, with Perfect Ventila- 
tion. Equalizes the heat in every part of the room. Burns equally well Hard or 


Soft Goal, Wood or Coke. Address 


OMEGA GRATE Co, 


Pullman Building, Chicago, Ills. 


Wew Combination Dividers. 


Forming Dividers with short and long extension points (pencil may 
be used in connection with either), Outside Calipers, 
Inside Calipers and Hermaphrodite Calipers. 


The head and socket legs of this tool are made from drawn (not cast) bronze metal, and are hard: 


tough, strong, and finely finished. 
The joint is large and firm. The quadrant is round and fastened by an improved method. The 





OUR OWN BOILER 


These Boilers are made of the best quality of 
Steel and Wrought Iron Boiler Plate. eal ere 
warranted perfectly safe at 100 lb. pressure. Can 
be used as a surface burner or Magazine Boiler, as 
desired. Magazines will hold 
sufficient coal to keep up steam 
for 48 hours. 

Particular attention is called to 
the arrangement of check doors 
in the magazines by which THE 
FLOW OF COAL CAN BE REGU- 
LATED to a nicety, or can be pre- 
vented entirely. 

Tt is impossible to use any ma- 
gazine boiler successfully except 
4 the aid of these check doors, 
of which we are the exclusive 
owners. 

We make an exclusive 
business of Steam and Hot Water 
Heating, and the manufacture of 

‘Our Own” Boilers 

—AND— 
“Our Own” Radiators, 

We guarantee satisfaction in 
every respect in Private Houses, 
Churches, Schools, Manufactur- 
ing Establishments, etc. 


ADDRESS: 
Broomell & Sanks, 


Gace peas 
Bp a 






Ue TUTE | | 
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“Tue AUBURN” 


STEAM HEATING BOILERS. 


Automatic, Self-Feeding, Portable. 


Requires attention but once in from twelve to 
twenty-four hours. Fuel magazine surrounded by 
water. Self-locking shaking grate. Waste of coal 
impossible. No dust. No gas. 


he Woodcock Patent Shaking Grate, 
For Boiler Furnaces of all Description 


Saves its cost in a year, supplanting all other shak- 
ing grates. No waste of coal. No burnt or broken 
grates. Self-locking, and as nearly automatic as a 
grate can be made. 

Send for Illustrated Catalogue. 


! Woodcock & Co, Auburn, N. Y. 
HOW TO BUILD A PERFECT HOME 
WITH VERY LITTLE COST, 


USE 











steel points are tempered by a process which leaves them hard 
and tough. On the threaded end of the quadrant, between the 
adjustable legs,is a knurled nut, against the inside of which a 
helical spring acts. After the points are adjusted the nut may be 
turned back against the leg, LOCKING IT FIRMLY. 

A common pencil fits either socketed leg, while an auxiliary 
holder is also furnished to fit reversed end of either point. This 
is one of the most useful combinations of the kind, as well as the 
BEST MADE tool ever produced. 

Send Stamp for Illustrated Price List of Fine Tools 
for Mechanics. 


LiL. s. STARRETT, 


MANUFACTURER OF 


Combination Squares, Caliper Squares, Bevel Protract- 
ors, Thread Gauges, Steel Rules, Surface Gauges, 
Scratch Gauges, &c., &c. 


Full Line of Calipers and Dividers, best on the market. 
DIVIDERS. ATHOLL, MASS. 


REFRIGERATORS, 


Estimates furnished (under new 





STARRETT’S NEW COMBINATION 








construction) for 


Hotels, Stores Butchers Use 


FOR RESIDENCES, 


FRANK W. LOCKWOOD, 
240 South Second St., Philadelphia. 


COMBINED 
SHEATHING 
LATH. 


MULCH Male nat: § 
Halls Patent. 








It makes a cheaper, warmer and stronger house than 
brick orstone. Itisadry and therefore a healthy house. 
The plaster will not crack. Architects and Builders 


specify it all over the country. 
ADDRESS 


The Byrkit-Hall Sheathing Lath Oo., 


226-228 LA SALLE STREET, Room 28, CHICAGO ILL. 


For Eastern and New England States, address 


I. G. JENKINS, OSWECO, N. Y. 
Timby’s Burglar-Proof Sash Lock and Ventilator. 


Patented March 29, 1887. 
Manufactured from the Best Malleable Iron, Steel, Brass and Bronze Metal. 


. , Is very simple in construction, strong and durable 
Fig. 1.—Section of Frame absolutely Burglar-Proot, and a Paatoct Ventila- 
with Lock Applied. ie 


ig. 2.—Back View of 
tate and Operating 
Device. 


action, easily applied to any win- 


tor; automatic 
ng thicknesses of 


dow, as it adjusts itself to var 
sash or inside stops. 


Only One Lock is Required for a Window, 


as it controls both sash parkecely. bolting either or 
both securely in any position desired, thereby afford- 
ing means for perfect ventilation,and at the same 
time absolute security against burglars and sneak 
thieves. Itis easily operated, ornamental in appear- 
ance, and does not interfere with applying weather 
strips or inside blinds. It is just as important that 
each and every window should be provided with a 

ood, substantial lock as that the front door should 
cS Buy the Timby Burglar-Proof, and take no other. 
The convenience and absolute security afforded will 
be ample reward. Full directions and pattern for 
setting accompany each lock. 

For Price-List and further information, apply to 


JENKINS & TIMBY, 


OSWEGO, N. ¥. 





Thumb Nut moved up- 
ward and bolt thrown 


Thumb Nut moved upward, pack, same as in Fig. 1. 


releasing upper sash, 


_— 
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WROUGHT IRON AND CEMENT LINED PIPE. 


This pipe is especially adapted for Water, Gas, and Sanitary purposes. 
The construction of the pipe giving it StrENGTH, DURABILITY, and Purrty, and is impervious. Will not ENCRUST or CORRODE. 
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Pipe complete and ready for the trench, 





 PANCOAST & ROGERS, 
READING-IRON WORKS, ' 


Wrought Iron Pipe, Boiler Tubes, Artesian and Oil Well Tubing, 
Casing, Line Pipe, etc. Special work of every kind in Wrought Iron, 
CHAPMAN VALVE MFG. C s Oil, etc., 44” to 48” diam. Fire-Hydrants. 
THE WATERBURY MALLEABLE !RON CO, tor Gas! stean aha Water. 
MANUFACTURERS’ AGENTS FOR 


CAST IRON WATER & CAS PIPES, SPECIAL CASTINCS, 


And Dealers in Supplies of Every Description. 


Office & Warehouse, 28 Platt & 15 Gold Sts., New York. 


© THE CHAMPION SAFETY Sash Locks. 





These locks are being received with univer- 
sal and enthusiastic approval by Architects, 
Builders, and Hardware Dealers everywhere. 
All bear testimony to their unequalled merits. 

12s" Salesmen wanted. — For further infor- 
mation, address the sole manufacturers, 


THE CHAMPION SAFETY LOCK CO., 
106 & 108 Canai St., CLEVELAND, OHIO, 


Hx. W. JOHNS’ 


Asbestos Pr Roofing 


FIRE-=PROOF. 


This is the perfected form of Portable Roofing manufactured by us for the past 
thirty years; is adapted for use on steep or flat roofs in all climates, can be easily 
applied by unskilled workmen, and costs only about half as muchas tin. Samples 
and descriptive price list free by mail. 


H. W. JOHNS MFG. CO., 87 Maiden Lane, N. Y. 


Chicago. Philadelphia. London. 
Sole Manufacturers of H. W. Johns’ Liquid Paints, Asbestos Fire-Proof Paints, 
Sheathings, Building Felts, Asbestos Steam Packings, Boiler Coverings, ete. VULCABESTON Moulded 
Piston-rod Packing Rings, Gaskets, etc. 


REDUCTION 


Of steam pressure and maintenance of the same at an uniform 
number of pounds is the first requisite of a good reducing valve. The 
“Mason”? is used by the leading factories, sugar refineries, and 
railroads of the country. 


MASON RECULATOR CO., BOSTON. 


ESTABLISHED 1836, 


BARSTOW STOVE COMPANY, 


ri ——-MANUFACTURERS OF—— 


Cast Iron and Steel Plate Furnaces, 


Portable and Brick Set Ranges, Parlor 


Stoves, and Baltimore Heaters. 
SEND FOR ILLUSTRATED CATALOGUE. 


am) Je as SS ware (SBE We eS) SS Se 


230 Water Street, NEW YORK; 56 Union Street, BOSTON ; 
PROVIDENCE, R. I. 


REMINGTON 


STANDARD 


7. TYPEWRITER 


WYCKOFF, SEAMANS & BENEDICT, 327 Broadway, N. Y. 






THE SIDE LOCK 





HALF SIZE, 
Pat. Nov. 15, ’87. 















































ARCHITECTURAL PERSPECTIVES. 


Architects and Builders who have plans which they desire to have put into per- 
spective are informed that we have on our staff a number of experienced artists who 








It is designed for 
Public Works, 


Public Buildings, 


Private Dwellings. 





Wrought iron sleeve and the maleand female ends before connecting for jointing. 
MANUFACTURED BY THE 


PENNSYLVANIA PIPE MANUFACTURING CO., 


Germantown Junction, Philadelphia, Pa. 
























































































































































































































































View showing course of water in Spence. (No. 5,) Hot Water Heater. 


Send for Pamphlet, **‘ Heating by Hot Water Circulation,” 


arp lan (yay epee) ase\an. wwe age olas) Jasceao | laslas las) (=) 
191 Fort EXi1ll Square, Boston. 


DEERLESS BRICK CO. 


PHILADELPHIA, PA. 


1003 WALNUT ST. 
Worxks—70 Acres—Old York Road and 
Nicetown Lane. 


PLAIN, PRESSED FRONT, 
ORNAMENTAL & MOLDED 


BRICKS. 


: i 
MADE OF 


THOROUCHLY TEMPERED CLAY. 


16,000,000 Bricks Annually. QUALITY and FINISH 
5,000,000 Pressed Front Bricks, UNEQUALED. 


600 DIFFERENT DESIGNS AND SHAPES. 


43- VARIOUS SIZES, COLORS, AND SHADES. } Pa, Boh). dU pomperan 





Black, White and Pompeian. 
Orders filled for large quantities of Pressed Front or Face Bricks of any one shade. 


BRICK FIRE PLACES and MANTELS. a7 
ARCHES of all kinds ground and fitted from drawings gp . 
furnished to us. v A 
SPECIAL SHAPES made from designs fur- 
nished us by Architects. Bricks shipped in cars at\& 
our works for all parts of the country, (2 llustrated 
Catalogue and Price List sent on application. 


PLANS and SPECIFICATIONS. 


Full plans, specifications, and sheets of details, complete, ready for the builder, may be obtained at 










Full size working plans sent with bricks, 








make a specialty of this class of work. Prompt attention to orders and moderate | this office, for any of the structures illustrated in this publication. We also prepare plans for buildings 


charges may be expected. To set up perspectives we need floor plans and elevations. 
Perspectives in colors also promptly executed. 


MUNN & CO., Scientific American Office, 361 Broadway, New York. 





of every description, including churches, colleges, schools, stores, dwellings, carriage houses, barns, etc, 
We are assisted in this work by able architects, and we try to make our estimates reliable, so that 
the work can be done by any reliable builder at the prices named. Terms moderate. 
MUNN & CO., 361 Broadway, New York. 





ay 





PATENTS. 


MESSRS. MUNN & CO., in connection with the publi- 
cation of the SCIENTIFIC AMERICAN, continue to ex- 
amine improvements, and to act as Solicitors of Patents 
for Inventors. 

In this line of business they have had forty-one years’ 
experience, and now have unequaled facilities for the 
preparation of Patent Drawings, Specifications, and the 
prosecution of Applications for Patents in the United 
States, Canada, and Foreign Countries. Messrs Munn & 
Co. also attend te the preparation of Caveats. Copyrights 
for Books, Labeis, Reissues. Assignments. and Reporis 
on Infringements of Patents. All business intrusted 10 
them is done with special care and promptness, on very 
reasonable terms 

A pamphlet sent free of cnarge, on application, con- 
taining fullinformation about Patents and how to pro- 
cure them; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements, As- 
signments, Rejected Cases, Hints on the Sale of Pa- 
tents, etc. 

We also send, free of charge, a Synopsis of Foreign Pa- 
tent Laws, showing the cost and method of securing 
patents in all the principal countries of the world. 


MUNN & CO.,, Solicitors of Patents, 
361 Broadway, New York. 


BRANCH OFFICES.—No. 622 and 624 F Street, Pa- 
cific Building, near 7th Street, Washington, D. C. 
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SEALED PROPOSALS. 


May 3, 1888. Sealed epg teers will be received at the 
office of the Supervising Architect, Treasury Depart- 
( 


mont, \Vashington, D. C., until 2 o’clock P. M. on the 
bth day of June, 1888, for the labor and materials required 
in the erection of the extension and additional stories 
and ironwork of the basement extension of the U.S. 
Court House, Post Office, etc., building at Brooklyn, 
N. Y., in accordance with the specification and drawings 
copies of which may be seen at this office, the office 0 

the Superintendent, the Mechanics’ and Traders’ Ex- 
change, New York, N. Y.; the Master Builders’ Associa- 
tions at Boston, Mass., and Baltimore, Md.; the Build- 
ers’ Exchange, Albany, N. Y.; the Builders’ Association, 
Buffalo, N. Y.; the Knights of Labor, Concord, N. H.; 
the Master Builders’ Exchange, Philadelphia, Pa. ; ‘and 
the Virginia Mechanics’ Institute, Richmond, Va. Each 
bid must be accompanied by a certified check for $500, 
WILL. A. FRERBT, Supervising Architect. 





Muy 10, 1888. Sealed proposals will be received at the 
office of the Supervis ng Architect, Treasury Depart- 
ment, Washington, D. C., until 2 o'clock P, M. on the 
7th day of June, 1888, for the labor and materials required 
in the erection and completion of the Court House, Post 
Office, ete., building at Williamsport, Pa. (heating appa- 
ratus and completion of approaches not included), in 
accordance with the specification and drawings, copies 
of which may be seen at this office, the office of the 
Superintendent, the Buiiders’ Exchanges at Pittsburgh, 
Pa., and Wilmington, Del. ; Master Builders’ Exchange, 
Philadelphia, Pa.; Master Builders’ Association, Balti- 


more, Md.; Mechanics’ and Traders’ Exchange, New 
York City; Builders’ Association, Buffalo, N. Y.; and 
Builders’ and Dealers’ Exchange, Cleveland, O. Each 


bid must be accompanied by a certified check for $1,000. 
WILL. A. FRERET, Supervising Architect. 





May 8, 1888. Sealed proposals will be received at the 
office of the Supervising Architect, Treasury Depart- 
ment, Washington, D. C., until 2 o'clock Pp. M. on the 
5th day of June, 1888, for the labor and materials required 
in the erection and completion of the superstructure of 
the U.S. Post Office, etc., building at Springfield, Ohio, 
including the interior finish of same, entrance steps, 
ete., in accordance with the specification and drawings 
copies of which may be seen at this office, the office 0 
the Superintendent, the Master Builders’ Association at 
Baltimore, Md.; the Builders’ Exchanges at Cincinnati, 
Ohio, Columbus, Ohio, and Detroit, Mich, ; the Perma- 
nent Exhibit and Exchanges at Chicago, Il).; the Build- 
ers’ and Traders’ Exchange at Louisville, Ky,; and the 
Builders’ and Dealers’ Exchange at Cleveland, Onio. 
Each bid must be accompanied by a certified check jur 
$500. WILL. A. FRERET, Supervising Architect. 





May 14, 1888. Sealed proposals will be received at the 
office of the Supervising Architect, Treasury Depart- 
ment, Washington, D. C., until 2 o’clock P. M. on the 
6th day of June, 1888, for the labor and materials required 
in the erection and completion of the low-pressure re- 
turn-cireculation steam-heating and ventilating appara- 
tus for the U. S. Post Office, etc.. building at Terre 
Haute, Ind., in accordance with the specification and 
drawings. copies of which, with other information, may 
be seen on application at this office, at the office of the 
Superintendent, the Master Builders’ Associations at 
Boston, Mass., and Baltimore, Md.; the Builders’ Bx- 
changes at Cincinnati, Ohio, Detroit, Mich., and Mil- 
waukee, Wis,; the Builders’ and Dealers’ Exchange Co., 
Cleveland, Ohio; the Builders’ and Traders’ Exchanges 
at Chicago, Ill., Kansas City, Mo., and Louisville, Ky. ; 
the Mechanies’, Veulers’, and Lumbermen’s Exchange, 
New Orieans, La.; the Engineers’ Society of Western 
Pennsylvania at Pittsburgh, Pa.; and the Master Build- 
ers’ Exchange at Philadelphia, Pa. Each bid must be 
accompanied by a certified check for $500. WILL. A. 
FRERET, Supervising Architect. 


May 15, 1888. Sealed proposals will be received at the 
office of the poser oe Architect, Treasury Depart- 
ment, Washington, D. C., until 2 o’clock P. M. on the 
9th day ot June, 1888, for the labor and materials required 
in the erection and completion of the extension of the 
U. 8. Post Office, Court House, etc., building at Syra- 
cuse, New York, in accordance with the specification 
and drawings. copies of which may be seen at this office. 
the office of the Superintendent, the Master Builders’ 
Exchange, N. Y.; Master Builders’ Associations at Bos- 
ton, Mass.. and Baltimore, Md.; Builders’ Exchanges, 
Cincinnati, O., and Pittsburgh, Pa. ; Builders’ and Deal- 
ers’ Exchange Co., Cleveland, O.; and the Mechanics’ 
and Traders’ Exchange, New York, N. ¥Y. Hach bid 
must be accompanied by a certified check for $500. 
WILL. A.. FRERET, Supervising Architect. 


May 19, 1888. Sealed proposals will be received at the 
office of the Supervising Architect, Treasury Depart. 
ment, Washington, D. C., until 2 o’clock P. M. on the 
4th day of June, 1888, for the labor and materials required 
to furnish and put in place complete the iron beams, 
channels, etc., of the 2d and attic floors, and to construct 
complete the roof, of the U. 8. Post Office, Court House, 
etc., building at Augusta, Maine, in accordance with the 
specification and drawings, copies of which may be seen 
at this office, the office of the ee the Mas- 
ter Builders’ Associations at Baltimore, Md., and Bos- 
ton, Mass.; the Master Builders’ Exchange at Albany, 
N. Y.; the Mechanics’ and Traders’ Exchange at Brook- 
lyn, N. Y.,and New York City; the Mechanics’ Exchange 
at Provid nce, R. L.; and the Engineers’ Society of 
Western Pennsylvania at Pittsburgh, Pa. Each bid 
must be accompanied by a certified check for $500. 
WILL. A. FRERET, Supervising Architect. 








May 19, 1888. Sealed proposals will be received at the 
office of the Supervising Architect, Treasury Depart- 
ment. Washington, D. C., until 2 0’ clock Pp. M. on the 
llth day of June, 1888, for the labor and materials re- 
quired in the erection and completion of the basement 
a 1d area walls, including excavation, concrete and fill- 
ing in of lot, for the Court House, Post Office, etc., at 
Binghamton, N, Y., in accordanes with the specification 
and drawings, copies of which may be seen at this office, 
the office of the Superintendent, at the Master Builders’ 
Associations at Albany, N. Y., and Baitimore, Md.: 
Mechanics’ and Traders’ Exchange, New York City 
Builders’ Association, Buffalo, N. Y.; Master Builders! 
Exchange, Philadelphia, Pa.; Builders’ and Dealerg 
Exchange Co., Cleveland, 0 ; and Knights of Labor, 
Concord, N, H. Each bid must be accompanied by a 
eertitied check for $500. WILL. A. FRERET, Super- 
vising Architect. 





f 
May 19, 1888. Sealed proposals will be received at the 
office of the Supervising Architect, Treasury Depart- 
ment, Washington. D. C., until 2 o’clock P. M. on the 
6th day of june, 1888, for the labor and materials required 
in the erection and completion of the low-pressure re- 
turn-circulation steam-heating and ventilating appara- 
tus forthe U.S. Court House and Post Office, ete., build- 
ing at Peoria, IIl., in accordance with the specification 
and drawings, copies of which, with other necessary 
information, may be seen On application at this office, 
at the office of the Superintendent, the Master Builders’ 
Associations at Boston, Mass., and Baltimore, Md.; the 
Builders’ Exchanges at Cincinnati, Ohio, Detroit, Mich., 
and Milwaukee, Wis.; the Builders’ and Dealers’ Ex- 
change Co , Cleveland, Ohio; the Builders’ and Traders’ 
Exchanges at Chicago, ‘ll., Kansas City, Mo., and Louis- 
ville, Ky.; the Mechanics’, Dealers’, and Lumbermen’s 
Exchange, New Orleans, La.; the Engineers’ Society of 
Western Pennsylvania ut Pittsburgh, Pa.; and the Mas- 
ter Builders’ Exchange at Philadelphia, Pa. Each bid 
must be accompanied by a certified check for $500. 
WILL. A. FRERET, Supervising architect, 


May 22.1888. Sealed proposals will be received at the 
offize of the Supervising Architect, Treasury Uepart- 
ment, Washington, D. C., until 2 o'clock P. M. on the 
5th day of June, 1888, for the labor and materials required 
in the erection and completion of the low-pressure re- 
turn-circulation steam-heating and ventilating appara- 
tus for the U.S. Court House, Post Office, etc. building 
at Clarksburgh, W. Va., in accordance with the specifi- 
cation and drawings, copies of which, with other neces- 
sary information, may be seen on application at this 
office, at the office of the Superintendent, the Master 
Builders’ Associations at Boston, Mass., Baltimore, Md, 
Builders’ Exchanges at Cincinnati, Ohio. Detroit, Mich., 
and Milwaukee, Wis.; Builders’ and Dealers’ Exchange 
@ompany at Cleveland, Ohio; Builders’ and Traders’ 
Exchanges at Chicago, Ll., Kansas City, Mo., and Louis- 
ville, Ky.; Mechanics’, Dealers’, and Lumbermen’s Bx- 
change, New Orleans, La.; Engineers’ Society of West- 
ern Pennsylvania at Pittsburgh, Penn. ; and the Master 
Bnilders’ Exchange, Philadelphia, Pa. Each bid must 
be accompanied by a certified check for $300. WILL. A. 
t RERET, Supervising Architect. 


May 22, 1888. Sealed proposals will be received at the 
office of the Supervising Architect, Treasury Depart- 
ment, Washington, D. C., until 2 o’clock Pp. M. on the 
ith day of June, 1888, for the labor and materials required 
in the completion of the approaches for the Court House 
and Post Office building at New Albany, Ind., in accord- 
ance with the specification and drawings, copies of 
which may be seen at this office, the office of the Euper- 
intendent, the Builders’ Exchange, Cincinnati. O.; Mas- 
ter Builders’ Association, Baltimore, Md.; Builders’ and 
‘Traders’ Exchange, Chicago, Ill.; Builders’ and Traders’ 
Exchange, Louisville, Ky.; Builders’ Exchange, Indian- 
apolis, Ind.; Builders’ and Dealers’ Exchange Co., Cleve- 
land, O.; and the Builders’ Exchange, Detroit, Mich. 
Each bid must Ee paponpented by a certified check for 
$500. WILL. A. FRERET, Supervising Architect 








June, 1888. 


VALUABLE BOOKS FOR ARCHITECTS, BUILDERS, ETC. 


Promptly sent, on receipt of the price, by MUNN & Co,, 


361 Broadway, New York City. 





Our New Catalogue of the Latest and Most Important Works relating to Archi- 
tecture, Building, Carpentry, Etc., is now ready, and will be sent, 
free of postage, to any address. 








Alphabets,—Adapted to the use of Architects, 
Engravers, Engineers, Artists, Sign Painters, 
Draughtsmen, etc. This work has been pre- 
pared with especial reference to the wants of 
Architects, Sign Painters and Draughtsmen, 
Architects will find examples of the most com- 
mon words in use on their drawings, so that if 
desired they may be transferred directly to their 
drawings, “with instructions in regard to tracing 
and transferring, and the preparation of India 
Ink.’ This will be especially valuable to archi- 
tectural students and amateurs. Sign Painters 
will find fancy and shaded letters especially 
adapted to their wants, while every alphabet in 
the book will be found suggestive. One oblong 
volume, thirty-three 7x11 well filled plates, hand- 
somely bound in Cloth.......0e+see seers eee $1.50 

Amateur House Carpenter,—A Guide in 
Building, Making, and Repairing. > 
Davidson. 8V0, ClOth........2.cceeeseeeeees $4.00 


American Cottages,—Consisting of 44 large 
uarto plates, Containing Original Designs of 
edium and Low-cost Cottages, Seaside and 

Country Houses. Also, a Club House, School 
House, Pavilion, and a small Seaside Chapel, to- 
gether with a Form of Specification for Cottages. 
All in the latest prevailing styles, from the draw- 
ings of anumber of prominent architects, thus 
securing a great variety of plans and diversity 
of treatment, and offering the largest oppor- 
tunity for selection. One large quarto volume. 
Post-paid...... FES tise cate oe -- $5.00 


Amcrican Cottage Builder.—A Series of De- 
signs, Plans, and Specifications, from $200 to 
$20,000, for Homes for the People; together with 
Warming, Ventilation, Drainage, Painting, and 
Landscape Gardening. By John Bullock, Archi- 
tect, Civil Engineer, Mechanician, and Editor of 
“The Rudiments of Architecture and Building,” 
etc. Illustrated by 75 engravings, In one SO 


stew ee erere weer eee . 


American Sanitary Engineering.—By Ed- 
ward 8. Philbrick, C. E. Fully illustrated. A 
Summary for Ready Reference for the Engineer. 
Architect, Health Officer, Builder, Plumber, and 
Householder. It treats of the following sub- 
jects: Introductory; the Ventilation of Build- 
ings; Drainage of Towns; Details of Sewerage; 
the Ventilation of Sewers; the Ventilation and 
Cleaning of Sewers; House Drainage Apparatus 
used for House Drainage; Public Privies and 
Urinals. iccdecsssse. seeoeed ane ethwan ves hiey $2.00 


Architect’s and Builder’s Pocket Com- 
panion and Price Book.—Consisting of a 
short, but comprehensive, Epitome of Decimals, 
Duodecimals, Geometry and Mensuration; with 
Tables of United States Measures, Sizes, Weights, 
Strengths, ete., of Iron, Wood, Stone, Brick, 
Cement and Concretes, Quantities of Materials in 
Fbess Sizes and Dimensions of Wood, Brick and 

tone; and full and complete bills of prices for 
carpenter’s work and painting; also, Rules for 
Computing and Valuing Brick and Brick Work, 
Stone Work, ee Plastering, with a Voca- 
bulary of Technical Terms, etc. ‘By Frank W. 
Vogdes, Architect, Se Oe Ind. Enlarged, 
revised, and corrected. n one volume, 368 
pages, full bound, pocket-book form, gilt edges, 
$2.00; cloth..... sac dppiagnatepeeanien -: ae $1.50 


Architect's and Stair-Builder’s Tables or 
Treads and Risers.—This book will be found 
a convenient and practical reference book. By 
John A. Hamilton. One obJlong 16mo, imp., 
CloUn cites fey s Beeae cee PLS ay Boa 50 


Architect and Builder’s Hand-Book.— 
Containing Original Tables and Valuable In- 
formation for Architects, Builders, Engineers, 
and _ Contractors, fully illustrated with plates. 
By E. F. Kidder. Put up in pocket-book form. 
MOTOCCO BADB.e sc asadesse- es css0 terse > oaDO 


Architectural Details.—By M. F. Cummings, 
M. A., Architect, Associate Author of Archit 
tecture, by Cummings & Miller.” Containing 
387 Designs and 967 Illustrations of the Various 
Parts needed in the construction of Buildings, 
Public and Private, both for the city and coun- 
try ; also Plans and Elevations of Houses, Stores, 
Cottages and other Buildings. One large 4to 
volume, fifty-six Plates. Reduced from $10.00 to 


Architectural Drawing Copies.—A Series 
of Lithographed Working Drawings of the most 
important details of Building Construction, 
drawn to a large scale, showing clearly how 
work is put together, and giving the technical 
terms used in the various trades, especially de- 
signed for instruction in Architectural Drawing 
and Building Construction, by W. Busbridge, 
First-Class Certificated Teacher of the Science 
and Art Department; Head Master of the Met- 
ropolitan Drawing Classes; and Instructor of 
Mechanical Drawing at the Royal Arsenal, Wool- 
wich. These Plates are approved and recom- 
mended by the Science and Art Department and 
their Professional Examiners, and are used in 
the leading Colleges and Science and Art Schools 
of the country. Per sheet................- - 1A 

Each plate is complete in itself, the first 26 
Sheets in ONC VOIUME ........6--eee0- see - + $d000 


Architectural Iron W ork. —A practical work 
for [ron Workers, Architects and Engineers, and 
all whose trade, profession, or business connects 
them with architectural iron work, showing the 
organization and mechanical and financial 
management of a foundry and shops for the 
manufacture of iron work for buildings, with 
specifications of iron work, useful tables and 
valuable suggestions for the successful conduct 
of the business, with many fine wood engravings. 
By W.I. Fryer. 8vo, cloth...... -teseeee. $000 


Architectural Studies.—PARTI. 12 Designs 
for Low Cost Houses. This set includes the 
prize designs for $2,500 houses of ‘ Building 
Competition No. 1.” ese will show Elevations, 
Plans and Details, together with Specifications, 
Bills of Materials and Estimates of Cost. In ad- 
dition to the above there are given a number of 
other designs, ranging in cost from $500 to $4,000, 

0 


PARTII. Store Fronts_and Interior Details, 
Containing 12 plates of Designs and Details for 
the following classes of stores: Drug Store, 
Restaurant, Village Shop, Retail 25-ft. Store, 
Bank and Office Finish, Cigar Store, Corner Dry 
Goods Store, Store Front, basement and first 
SHOLY ANA OELS......6-eseeeeeeeeveeecesss+-G1e00 











PART III. Stables. Containing 12 plates of 
Stables suitable for Village lots, ranging in cost 
from $300 upward. ‘This set of plates will con- 
tain a fine selection of designs giving exteriors, 
plans and some details. Paper Dre gt od 


Architeects,—Hints to Young Architects. By G. 
Wightwick. New edition, By G. H. Guillaume. 
Illustrated.... ; 0 


Architect’s Hand book,—A handbook of For- 
mulze, Tables, and Memoranda, for Architectural 
Surveyors and others engaged in Building, by 
J.T. Hurst, C. E., thirteenth edition, royal 32mo, 
TORIES. fact Svcdhsce see Fe cae 0 Fe 8. is Re ROO 


Architecture,—Ferguson’s History of Architec- 
ture in all countries, from the earliest times to 
the present day. 2 vols., 8vo, cloth. Am, re- 
DINE: 5. ous.chanecaqeesd ceuthce dinavertsucrese $14.00 


Architecture.—Encyclopmdia of Gwilt’s. His- 
torical, Theoretical, and Practical. New edition, 
revised with alterations and considerable addi- 
tions. By Wyatt Papworth, F.R.I.B.A. Nearly 
1,600 wood engravings (about 500 being new to 
the work). Thick 8vo, cloth ...........-- $20.00 


Architecture,—The Seven Periods of English 
Architecture, defined and illustrated by Ed- 
mund Sharpe, M.A., Architect, second edition, 20 
steel engravings and woodcuts. Royal 8vo, cloth, 


Architecture.—Tllustrated Papers on Church 
Architecture, by Edmund Sharpe, M.A., F.R.I. 
B.A., plates, imperial, 4to, sewed. Parts 1 and 2, 
Architecture of the Cistercians, each, $3.00. 
Ditto, Part3...... Ee es S rdghina ea $4.00 


Architecture,—Town and Country Mansions 
and Suburban Houses, with Notes on the Sani- 
tary and Artistic Construction of Houses; illus- 
trated by 30 pla containing Plans, Elevations, 
Perspectives, and Interior Views of Executed 
Works in the Queen Anne, Classic, Old English, 
Adam’s, Jacobean, Louis X VI., and other styles, 
by William Young, Architect, author of 
bs Picturesque Architectural Studies,” ‘*Spons’ 
Architects’ and Builders’ Pocket-Book,” Archi- 
tect of the Glasgow Municipal Buildings, ete., 
imperial 4to, handsomely bound in cLoth, $12.50 


Architecture.—Being a Complete Theoretical 
and Practical System of Building, containing the 
Fundamental Principles of the Art. By Edward 
Shaw, Architect. To which is added a Treatise 
on Gothic Architecture, etc. By Thomas W. 
Silloway_ and George M. Harding, Architects. 
The whole illustrated by One Hundred and Two 
quarto plates finely engraved on copper. 
Eleventh Edition. 4to, cloth....... --..-- $10.00 


Architecture, — Concise Glos of Archi- 
tecture. The best low priced Dictionary of 
Terms. 835 pages, fully illustrated. One 8vo 
volume, cloth, gilt back, by Parker........$3.00 


Architecture and Building.—The rudiments 
of. For the use of Architects, Builders, 
Draughtsmen, Machinists, Engineers, and Me- 
chanics. Edited by John Bullock, author of 
“The American Cottage Builder.” Illustrated 
by 250 Engravings. In one volume, 8vo..$3.50 


Architectural Proportion.—By A. J. Bryan, 
Architect. A new system of Proportion, show- 
ing the relation between an order of Archi- 
tecture and a Building of any kind. here 


Architectural Surveyors.—A Handbook for. 
Containing Formule useful in Desioning Build- 
er’s work, Table of Weights, of the materials 
used in Building, Memoranda connected with 
Builders’ work, Mensuration, the Practice of 
Builders’ Measurement, Contracts of Labor, 
Valuation of Property, Summary of the Practice 
in Dilapidation, etc., ete. By J. F. Hurst, C.E. 
2d edition, pocket-book form, full bound, $2.00 


Artistic Homes.—Containing 44 Plates of Queen 
Anne and Colonial Style Villas and Cottages, 
costing from $700 upward. One of the latest and 
best works on the subject. By A. W. Fuller, 
Architect. One large (8144x12 inches) volume, 
handsomely bound in cloth................-$4.50 


Bicknell’s Detail, Cottage and Construc- 
tive Architeeture.—Containing seventy-five 
large Lithographic Plates. Cloth, eh a 


Bicknell’s Public Buildings -.Cich,, £0. 


tree ewe ee ee ee . 


Bicknell’s School House and Church 
Architecture,—Cloth, 4to. .... ........$2.50 


Bicknell’s Stables, Outbuildings, Fences 
and Miscellaneous Details. Cloth, 4to. 
$2.50 

Boy Joiner and Model Maker.—By FE. A. 
Davidson. 8vo, cloth. 200 illustrations...$2.50 


Barn Plans and Outbuildings.—Two Hun- 
dred and Fifty-seven Illustrations. A most val- 
uable’ work, full of Ideas, Hints, Suggestions, 
Plans, etc., for the Construction of Barns and 
Outbuildings, by Practical Writers. Chapters 
are devot ea, among other subjects, to the Econo- 
mic Erectioa and Use of Barns, Grain Barns, 
House Barns, Cattle Barns, Sheep Barns, Corn 
Houses, Smoke Houses, Ice Houses, Pig Pens, 
Grai etc. There are likewise chapters upon 
Bird Houses, Dog Houses, Tool Sheds, Ventila- 
tors, Roofs and Roofing, Doors and Fastenings, 
Work Shops, Poultry Houses, Manure Sheds, 
Barn Yards, Root Pits, etc. Recently published. 
Cloth, 12mo.. 50 


Bricks, Tiles, and Terra Cotta.—By Charles 
T. Davis. A Treatise on the Manufacture and 
Materials, Tools, Machines, and Kilns used. 800 
pages, 228 engravings and 6 plates......... $5.00 


Bridges.—Economics of Construction in relation 
to Framed Structures. Contents: Classification 
of Framed Structures or Trusses, Diagrams of 
Forces, with numerous examples, by Robert H. 
Bow, G.E., F.R.S8.B. Mustrated hy 332. diagrams 
of Roofs and Bridges and 16 plates. oy can 
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Builder’s Guide and Estimator’s Price 
Book,.—Being a compilation of current prices 
of Lumber, Hardware, Glass, Plumbers’ Supplies, 
Paints, Slates, Stones, Limes, Cements, Bricks 
Tin, and other Building Materials. Also, Prices 
of Labor and Cost of Performing thé Several 
Kinds of Work required in Building, By Fred. 
T. Hodgson, editor of the “ Builder Pi Wood 
WOLKE. acdencpcecvcssevpeceisdeocasccieas eas. P2eOO 


Building.—The Art of Building, Rudiments of. 
General Principles of Construction, Materials 
used in Building, Strength and Use of Materials, 
Working Drawings,Specifications, and Estimates. 
By HW. Dobson «24. 8.5.%5 ve a eto scacamees SaeOO 


Building.—A Book on Building, Civil and Eccle- 
siastical, including Church Restoration. With 
the Theory of Domesand the Great Pyramid, 
etc. By Sir Edmund Beckett, Bart., LU.D., 
Q:0;, BRASS .Waeeeeebis on ae fees. .00 


Building Estates.—A Rudimentary Treatise 
on the Development, Sale, Purchase, and Gen- 
eral Management of Building Land, including 
the Formation of Streets and Sewers, and the 
Requirements of Sanitary Authorities. By Fow- 
ler Maitland, Surveyor. Illustrated.. ...,$1.00 


Builder’s Pocket Companion.—Containing 
the Elements of Building, Surveying, and Archi- 
tecture; with Practical Rules and Instructions 
connected with the,subject. By A.C. Smeaton, 
Civil Engineer, etc. In one vol.,12mo..... $1.50 


Building Construction.—A complete manual 
* of the details of construction, illustrated, with a 
large number of engravings. PART I. Contents: 
Walling and Arches; Brickwork ; Masonry ; Car- 
pentry; Floors; Partitions; Timber Roofs; Iron 
Roofs; Slating; Plumbers’ Work; Cast Lron 
Girders, etc.; Joinery. PART Ii. Contents: 
Brickwork and Masonry; Timber Roofs; Roof 
Coverings; Built-up Beams; Curved Ribs, Tim- 
ber and Iron Girders; Centers; Joinery; Stairs; 
Riveting ; Fire-Proof Floors; Tron Roofs; Plas- 
terers’ ork; Painting, Paper ae and 
Glazing. Price of each.........0.+....- +02. $3250 


PARTIII. Materials: 1. Stone; 2. Bricks, Tiles, 
Terra rein etc.; 8. Limes, Cements, Mortar, 
Concrete, Plaster and Asphalts; 4. Metals; 6. 
Timber; 6. Paints and Varnishes; 7. Glass; 8. 
Paper-Hanging; 9. Miscellaneous. Pore OO 


wees 


Building Superintendence. — By Professor 
Theodore M. Clark. 1vol. Profusely illustrated 
with plans, diagrams, ete. Price....... bie .00 
The countless problems involved in the oversee- 
ing of the construction of buildings are stated, 
studied, and solved in a practical, direct and per- 
fectly comprehensible manner. 


Builders’ Price Book.--Spons’ Builders’ Pock- 
et-Book of Prices and Memoranda, edited b. 
W. Young, Architect, royal 82mo, roan, $1.75, 
or cloth, vermilion edges............+-++++- 1.50 


Building Table and Estimate Book.—By 
a Practical Mechanic. For Carpenters, Builders, 
and Lumber Men. By Brown. One 8vo volume, 
ClOUNS 157 Pave a. i cccnceneccasss sees .- $1.50 


Builders? Tables,—lLaxton’s Builders’ and 
Contractors’ Tables, for the use of Engineers, 
Architects, Surveyors, Builders, Land Agents, 
and others. Bricklayer, containing 22 tables, 
with nearly 30,000 calculations, 4to, cloth..$2.00 


Building.—The Builder’s Clerk, a Guide to the 
Management of a Builder’s Business, by Thomas 
Bales, feap. 8vo, cloth............. aan ot oneeaen -60 


Building Table and Estimate Book,—For 
Carpenters, Builders and Lumber Men. By a 
Practical Mechanic. One large 8vo volume, 
cloth, 152 pages. By Brown............+...-$1250 


Building Construction..—By R.8S. Burns, C. 
E., of Manchester. Timber and Iron Work. 
Two volumes, with plates. (In pew? 
Series.) 16mo, $1.50; advanced series...$3.5 


Builders’ Price Book.—The Provincial 
Builders’ Price-Book and Surveyors’ Guide; 
giving the leading Data on which the Prices are 
computed, and Modes of Measurement, mainly 
taken from the recommendations of the Man- 
chester Society of Architects and the Master 
Builders of Yorkshire. Compiled by Richard 
Beckett. 80, Cloth... is. ssnwcescessaeeues $1.50 


Bricklaying.—The Rudiments of Practical 
Bricklaying.—In six Sections: General Prin- 
ciples; Arch Drawing, Cutting, and Setting; 
Pointing ; Paving, Tiling, Materials; Slating an 
Plastering; Practical Geometry, Mensuration, 
etc. By Adam Hammond. Fifth edition..§1.00 


Brickwork,—A Practical Treatise, embodying 
the General and bey eer Principles of Bricklay- 
ing, Cutting, and Setting, etc. By EF. Re 


Drawing.—Mechanical Drawing, by Prof. C. W. 
MacCord, of the Stevens Institute of Technology. 
A series of new, original and practical lessons in 
mechanical drawing, accompanied by carefully 
prepared examples for practice, with directions, 
all of simple and plain character, intended to™ 
enable any person, young or old, skilled or un- 
skilled, to acquire the art of drawing. No ex- 
pensive instruments are involved. The series 
embodies the most abundant illustrations for 
all descriptions of drawieg, and forms the most 
valuable treatise upon the subject ever pub- 
lished, AS WELL AS THE CHEAPEST. The series 
is illustrated by upward of 450 special engray- 
ings, and forms a large quarto book of over one 
hundred pages, uniform in size with the Scrmn- 
TIFIC AMERICAN. Price, stitched in paper, $2.50. 
Bound in handsome stiff covers, $3.50. 

For the convenience of those who do not wish 
to purchase the cntire-series at once, we would 
state that these valuable Lessons in Mechanical 
Drawing may also be had in the separate num- 
bers of SUPPLEMENT, at 10 centseach. By order- 


¥84 eo1, ¥94,'*1002 
» ¥103, 104, %105,'*106, 107, 
#108. ¥134. %141 £174, 4176, ¥178, 
("Our New Catalogue of Books, con- 
taining 104 pages, embracing works on 
more than fifty different subjects, includ- 
ing Architecture and Building, will be 
mailed free to any address, 
MUNN & CO., 361 Broadway, New York, 
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as well as on new work. These ceilings are covered by 6 original patents. 
t=" Send for Mllustrated Circulars and Price Lists._Aj 


A. NORTHROP & CO. 


Sole Manufacturers, PITTSBURCH, PA. 
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KEELER & CO,, 


Woop MANTELS 


FURNITURE, 


Made from our own or architect's 


drawings. 


81-91 Washington St, 


Cor. Elm, Boston, Mass. 





N OFFERIN 





THE BEST HEATER IN THE WORLD. 


“Alsop” Warn-Air and Combination Warm-Air and Steam Furnace. 


HAS NO EQUAL IN ECONOMY OF FUEL. 


Has been tested against several of the best Furnaces in the market, and always produced from 25 to 40 per cent. more 
heat from a given amount of fuel than any of its competitors. Easily operated, easily cleaned and perfectly gas-tight. 





this Furnace to the public, I wish to call attention to the fact that this isno modification of any other Furnace manufactured, 
: aes simply differing from others in the use of a different Radiator, placed upon the top of the Fire-Pot, but is a new departure in 
the way in which it uses the products of combustion before they escape to the chimney, and also in the manner in which the air, which eyentually 
passes out of the Registers, is checked in its direct passage, and retained between hot plates until it has been thoroughly heated. 
Tnasmuch as the efliciency of any furnace depends upon the amount of Radiating surface it contains, that which offers the largest Radiation in 
proportion to the size of the fire pot will give the greatest amount of heat for the smallest consumption of fuel. 


This Furnace is made for Hot-Air alone or with Steam Attachment; also for Hot-Air and Hot-Water Circulation. 
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RUSSEL WHEELER, SON & COMPANY, 


UTICA, N. Y. 
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CHILTON PAINTS, 


and persons desiring a good 


The Ohilton Manuf’ Oo, would call the attention of Architects 


Paints. The most durable and therefore the most economical 
in use, Sample cards of colors sent on application, 


article to their Pure Linseed Oil 


147 Fulton St., New York. 
141 Milk Street, Boston. 
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NATURAL CAS 


Js perfectly free from all impurities, and steel 
heated by its use does not scale. It contains no 
sulphur or other base substances, We are the first 
to adopt its use in heating saws for tempering, 
which explains the cause of our saws being tougher 
than uny others now made, 


OUR CIRCULAR SAW 


Of all sizes from 6 inches in diameter to 6 feet, both 
Solid and Inserted Teeth, also our 






































Band Fivgt Band Saws. 


DAMASCUS TEMPERED BY NATURAL GAS 
HEAT, SUPERIOR TOUGHNESS. 





After mgye than ten years’ experience in the manu- 
facture of Band Saws, we have discovered a new process 
of Tempering and Straightening all at one opera- 
tion. This process insures absolute perfection. 

We specially request all users of Band Saws to send us 
their address in full, and also a description of the sizes of 
saws used, and we will, by return mail, quote them special 





prices, and also send” them our 


pamphlet on the Band Saw, 


which contains much valuable information for all users of 


Band Saws. 






































The Superior Quality of our Band Saws, All Tempered, Straight- 


éned, and Tried at one operation, which we have patented, makes 
them so perfect that our SALES HAVE MORE THAN TREBLED IN THE 
PAST YEAR. Our largest and best customers prefer them to the 


best imported saws. 


t= WRITE FOR OUR CIRCULAR AND REDUCED PRICE LISTS._<1 


Double Toothed Gross Cuts 





(two saws in one), for all uses HAVE NO 





































































































Our SAWYER’S HANDBOOK will be sent FREE to any part 
of the world on receipt of full name and address. 


Adaress FMERSON, SMITH & CO. (uimiten), 


Beaver Falls, Pa. 
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National Hot Water Heater Co............... xi J. UNCC 8 CO so vcteiscies sucnes tienes Steers 3... Vil 1 d 1 2 Ona uere OSs 
ut a ae d ll!) Seroll Saws and Tools. Wood Mantels 
acy x ts a ae Weorks::3*..-- cover iii Wood-Mosaic Co........ ry Pre er ee cover iii W. Bo 20.7 Barnes Go soe oo ee i ii Keeler & Co a 
mega Stove & Grate Co............4...20 -. X | Patents, Fred. A. Rich..........--.s:0ssssessccsseeeees. dV | Woodworking Mi achinecy, ae 
J. F. Pease Furnace Oo...... SBR EO Gnadocescae sos Munn &Co::....25<..: soltaitavacmn cites ieesweees xi Seneca Malla’ Mfg.; Consi2. ces ccetesevedesdee oe ii FH Gemiene Maree 
Pierce, Butler & Pierce -. 2). 45-5222. ss... cover iv *O. Colladay & Co........ 
J. Reynolds & Son ... ix | Pavement Lights. phate Bore &C : J. O. Colladay & Co......... 
Schoen Heater and Stove Go 00020/.0...."Llix | __ Manly & Cooper Mfg. Co...-..-.40-..4 PA AY ge, CRN Be Oboe iaaiae a Tater Dhartrhers i} Connell & Dengler ...00 veseceeeeeceeeens i 
Siishy: Mies OOwee ee poses vcs s cee eee een ee viii | Photographic Outfits. Woodcock & Co x cS on OO. 500+: se>eseqnasees i 
BY Sapte... cee ee ix E. & H. T. Anthony & Co.......... be Shel a ls sheathing Lath.’ re Ee Hoyt & euher Ge ee 
R. Wheeler, Son & Co........ ery ee xiii} Planing Will Machinery. I. G. Jenkins x Cc ¢ Ri re ra Deicroe baat Poy are 
Woodcock, & Gis. 5), .. eae 6 A = Hoyt & Bro. Mfg. Co..........-. Be gee aes ae iilepingie Staine.  % fi) UR! BD Samuel) Ghimes. a te ee 
Iron Cellar Window Frame and Sash. | Polished Plate Glass. : Sam] Capobsiss:. » -Bes seiasle > cca. 5) See xiv | Wrought Iron and Cement Lined Pipe. 
McLagon ToundryiGo: . 2s. ce ees cone: ix Pittsburgh Plate Glass CO... ...0.--+ e200 see vii Daxter, Bro. Se scdh <> dies’: dhs Cenede ba acs om Se | Penna. Pipe MigaCo.. --sushs oye eeeeemees. xi 






























A VALUABLE BOOK 


ON PHYSICAL CULTURE 








FREE 

















ON APPLICATION. 





ILLUSTRATED BY 31 ARTISTIC ENGRAVINGS, DRAWN FROM 
NATURE BY A CELEBRATED ARTIST. 





NARRAGANSETT MACHINE CoO.,, 


55 Sprague Street, 


Providence, R. I. 


HOUSE AT CHESTNUT HILL, 


@ C' WORTHINGTON 3 
ARCHITECT, 
Pe WALAUT 57, PHiLase 


PHILADELPHIA, PA,, STAINED WITH 


CABOT’S CREOSOTE 


STAINS. 





These stains have been in use for the past seven years, and have proved themselves in every 
way the most satisfactory coloring for shingles. They are durable and artistic. Prices are 30c., 50¢., 


and 75c. per gallon, according to color. 


Our stains contain NO WATER and are 


the only exterior stains 


not adulterated with KnROSENE. Send for Samples on Wood, and Circulars. 
SAM’L CABOT, Sole Manufacturer, 70 KILBY STREET, BOSTON, 





beOhurches & Dwellings 


The Thomson-Houston Electric Co. papal | 
—MANUFACTURE— RT TAINED GLASS Designs and Estimates on application, 
Wiiliam Reith, 


THE ONLY PERFECT AUTOMATIC SYSTEM OF 


ARG AND INCANDESCENT LIGHTING c= 


in the Wworld, 


134 N. 7th St., Philadelphia, Pa, 





Cast Iron Pipe for Structural Work, Columns, etc. 
Flange Pipe and Specials, 
STOP VALVES, FIRE HYDRANTS, LAMP POSTS, 
MELLERT FOUNDRY & MACHINE CO., Limited, 
READING, PA. 











® BrAss LAMPS FOR CHURCHES. 
BRASS WORK FOR CHURCH ALTARS. 

ere =< [ ae Ee oe horas FOR DOORS. 

F A INDOW ILINGS. 
t= New illustrated pamphlet will be furnished O T ORNAMENTAL LANTERNS. 
Lap ASS RAILINGS FOR BANKS. 
cre 5. METAL SIGNS. 
on application. The SAE NEUMANN CO.,, Limited, N. W. Cor. Bleventh & Race Sts., 


PHILADELPHI nc enasasSenonnuesunsmnotennsmses seessaesesmemeeeeee anne ee oe PA, 


THE THOMSON-HOUSTON ELECTRIC COMPANY, GTAINED GLASS) "en: Sz" TAINED 6L ASS Pana era 


Principal Offices: 178 Devonshire St., BOSTON. O. H. POSTEL & CO. 
1314 RIDGE AVE., PHILADELPHIA. 


Western Offices: Pullman Building, CHICAGO. soe a i a 


BUFFALO Vanufacturer of Ecclesiastic and Domestic 
PRINCE'S METALLIC PAINT SEAS 


ART STAINED GLASS, 
ae oe The Dunning Patent Wrought Iron Boiler. (Over 13,500 in use.) 


F. J. RIESTER, Prop’r, Buffalo, N. Y. 
it) ew elt) S11 CL eV OOcL- 
as Dunning Boiler, Self-Feeding, is the best for Low Pres- 
Will cover twice the surface at less than half the cost 
of lead, 


But one celor made, ** Brown.” Send for circular, to 
the sole manufacturers, 











EstABLISHED 
IN 1845, 





sure Steam Heating, and insures a warm house night and 
day. Free from Carbonic Acid Gas and Smoke. Madein 
eleven sizes, suitable to heat the smallest C ottage to the 
Largest Business Block, in five different s styles 
Asa Magazine Boiler, which requires attention but once in’ 
twenty-four hours. 
Asa Surface Burning Boiler, which will burn Hard or Soft 
Coal, Wood, Coke 0 


PRINCE MANUFACTURING CO., ‘s nese 9902 Water Soller, for Green House end hot water 


es ‘AB f a Portable Boiler, to be set without brickwork. 
71 Maiden Lane, New York. 

















Also in Two Sections, to pass esag any door or window, 

= where whole one cannot enter. Steam Engines and Boilersof + 
all kinds and machinery generally. Manufactured at the 

= New York Central Iron Works, Geneva, N. Y., U.S.A. 
Lock Box 40. Send for New Illustrated Catalogue. 


AY CARPENTERS’ AND BUILDERS’ reautiful & Lasting for ORNAMENTING 
6a WOODWORKING MACHINES. PANDO VES Te OO sug DANSON gio. 
H Planers, Saws, . SHEDS Ne 
Lathes, Shapers, ax™ 
Combination 
Machines, 
Shafting, Pulleys, ete, 


ENTIRE OUTFITS. 
_F. H. CLEMENT, 


119 MILL S8T., 
ROCHESTER, N. Y, 




















SUBSTITUTE 


AT SMALL COST. Send for Illustrated Cata. 
logue and Prices. Samples by mail 25 cents. 


W Cc YOUN Sote Acrent, 733 ARCH ST. 
aUn PHILADELPHIA, PA. 
AGENTS WANTED FVERYWHERE. 


Novelty Furnaces and Ranges KEYSTONE 
y mq Novelty Hot Air Furnace. PREPARED ED ROOFING 



































Qe , = 
BEST IN IN USE. BEST QUALITY. TY. EASILY APPLIED. 
Tens of thousands in use. BUILDING PAPERS. 

ROSIN SIZED and 2 and 3 PLY 
Thirteen years of service.| WATERPROOF PREPARED ROOFING, 
: SHEATHINGS, , TARRED ROOFING 

Universally satisfactory. | )PADFNING FELTS. : FELTS, 
: Original and only Steel Plate Sere ay MATERIALS 
| 

CARPET LININGS, Ett, Ete. 
: Taree Drum Construction. ASBESTOS Send for Samples 

| Te SHEATHINGS, Ett, and Prices. 





PER DAY. 





SESS RE]? ager esas aes - 
ERIE PAPER MILLS. CAPACITY, 60 TO} 
H. F. WATSON, MFR., ERIE, PA. 


CHICAGO, ILL., NASHVILLE ROOFING & PAVING CO., LIBBY & WILLIAMS PAPER CO., 
SOMETHING NBW !!| Office, 86 Washington St. Nashville, Tenn, St. Louis, Mo. 


Model Novelty Range. Warren-Ehret Co., 


Economy in Space, Fuel, and Labor. ——MANUFACTURERS OF—— 


NoBrick Jambs or Lintel or Boiler Stand. 
Horizontal Hot Water Boiler on 
Top of Range. 

HOT AIR ATTACHMENT. 


MANY OTHER FEATURES. 
Architects, Builders, and Owners should see and OF" ALI KIND S. 
r ialties for D i 
Averment Howe. SSS | SC BUILDING & SHEATHING PAPERS, 


ABRAM COX STOVE CO.,| Also all kinds of Concrete Cement Work Pavements, Cellar and Stable Floors, ete. 


EIGHTEEN SIZES & STYLES. 


























PHILADELPHIA and CHICACO, Broken Slag for Roadways, Concreting, Railroad Ballast, ete. 
| Se ae ree Ae ANDO OFFICE, 428 MARKET ST., PHILADELPHIA. 
} RANGE SUPPLIES. 
—WOoORES :— 
NEW YORK AGENCY: 
WILKINSON & Banta, |(3th and Cumberland Sts., Phila., and Spring Mill, ae aed Co., Pa. 
250 WATER STREET. ESTIMATES MADE AND SAMPLES FURNISHED ON.AP ari Ms 





; a 
3 . 





























The BEST Roofing Tin 


R. U. BUILDING sc 
~ ‘He CHEAPEST! repared oot le . srs for our Ilinstrated Book of 
But how areyou to know that you i | iF LO R ! DA 
5 ete eran SHEET of the la | M H F ATE RS 


following three extra fine guaranteed 
ANYBODY OAN PUT IT ON.| “474 


brands of Roofing TIN IS STAMPED at LE. 
the works with the name of the brand and BE Sue CHEAP 
16 Sizes for Steam. 15 Sizes for Hot Water. 


the thickness. Please note this. 
RE OP te 
-Oid § ” Extra Heavily Coated. 
ty e. The Best Made. 
EASILY HANDLED. WILL NEVER RUST OUT 0 t EXPLODE. 
MANY THOUSANDS IN ACTUAL USE, 
PUT UP IN ROLLS OF 100 SQUARE FEET, Reputation Established, 















” Re-di 1. Made 
“ Westminster, from bccary fon 
No Experiment, 


OORT are Hens ghest Grade of 


avy Regular Coated. 








Send for Latest Circular, Price List, etc. SPECIALLY ADAPTED TO WARMING 
eae SUBURBAN HOMES, 
MANUFACTURED BY : Maximum of Heat from Minimum of Fuel, 
Sectional, Compact. No brick work required. 


Sample pieces of the Tin, also circulars and 
M. E H R E ls J ris & CcoO., Easy to manage. Magazine or surface feed. No 


full infor mation given. 
dust. No gas. Estim: ates gi 7 yg Correspondence 


N. & Cc. TAYLOR co. promptly answered. Addr 


Established 1810. 77th year. PHILADELPHIA, ST, LOUIS, CHICAGO, Pierce, Butler & Perce Mig. Co., 
PHILADELPHIA. | 423 Walnut Street. 113 North 8th Street, 50 Dearborn Street, SYRACUSE, N. 


IS ESPECIALLY DIRECTED TO THE 
Advertisement (on Page i of Advertising) | 


EVERY BOX IS GUARANTEED. 




















os INTERIOR DECORATIONS, 
Celebrated Economy Heaters, ARTISTIC FURNITURE, 
a F, PEASE FURNACE CO., DESIGNED AND MANUFACTURED BY 


GHO. WW. SMITH c& co., 


3907 to 3919 Powelton Avenue, Philadelphia, Pa, 


FAYETTE R. PLUMB, 


Successor to YERKES & PLUMB, Manufacturer of 


Hammers, Edge Tools, Sledges, Blacksmith and Railroad Tools. | 


MAIN OFFICE and WORKS: 
PENN. R.R., TUCKER AND JAMES STREETS, PHILADELPHIA, PA. 


Architects, Roofers, Builders. Alderly”&  Pennsyl” Old Method Roofing Plates) 


THE TWO ea BRANDS iy CUARANTEED ROOFING PLATES. THERE ARE NO OTHER BRANDS EQUAL TO THESE PLATES. _ 
‘““ALDERLY,”’ Made of Siemens-Martin Soft Steel. Only Perfectly Squared Plated. Perfectly Assorted. . 
““PENNSYL,” OLD METHOD TREBLE COATED ROOFING PLATE. Guaranteed to Stand Any Test. Heaviest Coated. 
SEND FOR SAMPLE BOXES OF THESE CELEBRATED ROOFING PLATES. _ 
SOLE MANUFACTURERS of the “PATTEN” METALLIC ROOFING SHINGLES. BEST MADE. 
GCUMMEY, SPERING c& CO., Ee Diladelphia—- ii 6. 


CTAINED GLASS ceweren aosarcs. Wot WORKING MACHINERY, 
Illustrated Catalogues Free. 


Syracuse, N. Y., U.S. A., and Toronto, Ont., Canada, 











Band Saws, Jointers, Pony Planers, Shapers. 
ALFRED GODWIN, 


1201 Market Street, Philadelphia, Pa. 


WINDOW GuASS, Ses oe 


High Grade American Window Glass 








SPECIAL FOR CARPENTERS AND BUILDERS. } 
E. & F. GLEASON, 250 Susquehanna Avenue, - - Philadelphia, Pa. 


“GIANT” PORTLAND CEMENT, 
“EGYPT” PORTLAND CEM 
“IMPROVED UNION” CEMENT, 

AND IMPORTERS. — s UNION ‘: CEMENT, 

MALAGA AND MILLTILLE, N, 3.400 OHXSTNUT 68. PHILADELPHIA, LESLEY ‘ TRINKLE, Sales Aaeas 216 South Third St. Pil 


GAS FIRES SHAW & GEARY, 


MANUFACTURERS & DEALERS 
Resembling Wood or Coal. 


means soot oc xootoorat cel HLEGTRIGAL APPLIANCES. 


53 No. Seventh St., PHILADELPHIA. 





























































































































7 7in ordering your Window Shadings specify 


GUe\_| “ CHOUAGUEN,” 


AND TAKE NO OTHER. 
bY See Trade Mark. 
Y Are the Best Finished, Most Uni- 
form, and Most Durable 
Goods made. 
ENQUIRE OF ANY DEALER. 









































HENRY P. DIXON & CO., 


Manufacturers, 


1830 Chestnut St., - Phila., Pa. 
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